—

EPA Region 5 Records Ctr.

L
L! he \

279334

REMEDIAL INVESTIGATION/FEASIBILITY STUDY
CONRAIL SITE
ELKHART, INDIANA

REMEDIAL INVESTIGATION REPORT
VOLUME 1 OF 2

ARCS CONTRACT NO. 68-W8-0086
WORK ASSIGNMENT NO. 01-SL7Y

March 31, 1994

Prepared for:

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region V
Office of Superfund
77 West Jackson Boulevard
Chicago, Hlinois 60604

ecology and environment, inc.

111 WEST JACKSON BLVD., CHICAGO, ILLINOIS 60604, TEL. 312-663-9415

International Specialists in the Environment
recycled paper

0001




x -

VOLUME 1
Section
EXECUTIVE SUMMARY ... ... . ... ... .. ... .. .....
1 INTRODUCTION AND SITEBACKGROUND ............
1.1 SITEDESCRIPTION ........................
1.2 SITEPHYSICALFEATURES ... ................
1.3 LAND USE AND POPULATION ................
1.4 GROUNDWATER RESOURCES, SURFACE WATER
RESOURCES, ANDCLIMATE ... ...............
1.5 SITE HISTORY AND PREVIOUS INVESTIGATIONS . . ..
2 PHASE III FIELD INVESTIGATION PROCEDURES
2.1 LEAD-SCREEN AUGER SAMPLING .............
2.2 SOILSAMPLING ........... ...
2.3 MONITORING WELL INSTALLATION ............
2.4 MONITORING WELL SURVEYING AND
GROUNDWATERSAMPLING ..................
2.5 DRAINAGE NETWORK SAMPLING . ... ....... ...
2.6 SURFACE WATER AND SEDIMENT SAMPLING . . . ..
2.7 INVESTIGATION-DERIVED WASTE .............
3 PHYSICAL CHARACTERISTICS OF THESITE . .. ... .. ...
31 GEOLOGY ... ..ot i i i
3.2 HYDROGEOLOGY .............. .0,
4 NATURE AND EXTENT OF CONTAMINATION .. ........
4.1 LEAD-SCREEN AUGER SAMPLING RESULTS ......
41.1 CountyRoad/Plume ...................
4.1.2 LaRue StreetPlume . .. ................
4.2 SOIL SAMPLING RESULTS ...................
4.2.1 Track 69 Source Area . .................
422  Track 65 and 66 Source Area . . ...........
423 Other Potential Source Areas . . . ...........
424 Discussion ............. .. ..........
4.3 GROUNDWATER MONITORING WELL SAMPLING
RESULTS ... it e e e i
431 County Road 1 Plume ..................
tii
o 2R SR |

Conrail RIFS
RI Report
Table of Conteats

Rev. 0 March 31, 1994

TABLE OF CONTENTS

Page

1-1
1-2
1-2
1-3

14
1-5

2-1
2-1
23
24

2-6
2-8
29

2-10

3-1
3-1
34

4-1
4-1
42
4-5
4-7
48
4-8
49
49

4-11

4-12

reologs and environment

¢oo?



Connail RI/FS

RI Report

Tabte of Contents

Rev. 0 March 31, 1994

* Pible of Contents (Cont.)
Section Page
4.3.2 Discussion of the County Road 1 Plume . .... ... 4-14
433 LaRue StreetPlume .. ... ............... 4-15
434 Discussion of the LaRue Street Plume .. ....... 4-16
4.4 DRAINAGE NETWORK SAMPLING RESULTS . ... .. .. 4-17
4.5 SURFACE WATER AND SEDIMENT SAMPLING RESULTS 4-18
5 FATE AND TRANSPORT OF CHEMICALS OF
POTENTIALCONCERN ... ... . it 5-1
5.1 GENERAL FACTORS INFLUENCING :
TRANSPORT AND FATEAT THESITE ............ 5-1
5.1.1 Volatilization . . . ... ... ... ... e, 5-2
51.2 LiquidTransport ...................... 5-3
5.1.3  Sorption and Retardation ................. 5-6
5.1.4  TransformationReactions ................. 5-8
5.2 SITE-SPECIFIC FATE AND TRANSPORT MECHANISMS 59
5.2.1  Movement, Mass, and Loading of
Chemicals of Potential Concern . .. .......... 59
§211 TravelTime .. ................ 59
§2.1.2 ContaminantMass .............. 5-10
5.2.1.3  Chemical Loading to
St.JosephRiver ............... 5-12
5.2.1.4 Natural Attenuation ............. 5-14
5.2.2  Site-Specific Transformation Processes . . ....... 5-15
6 RISK ASSESSMENT . . ... . ittt ittt e aaeeann 6-1
6.1 CONCEPTUALSITEMODEL ................... 6-2.
6.1.1 Current Site Conditions . . . .. ............. 6-2 ~
6.12  FutureSiteConditions . .................. 6-3
6.1.3  Organization of the Risk Assessment . ......... 6-3
6.2 [IDENTIFICATION OF CHEMICALS OF
POTENTIALCONCERN .......... T o 64
6.2.1 Data Collection . ... .. e e e 64
6.2.2 DataEvaluation . . ... ... ..ccoviiinaaans 6-5
6.22.1 DataValidation ................ 6-5
6.2.2.2 QuantitationLimits . . . ........... 6-6
6.22.3 DataQualifiers ................ 6-6
6224 Blanks ..............0..0.... 6-7
6.2.2.5 Background Concentrations . ....... 6-8
6.2.2.6  Previous and Current Phase
DataReporting ................ 6-8
6.2.2.7  Selection of Chemicals of Potential :
L 00s) ' - 1 1 J 6-8
[\

» .: 05:ZF3981_COMOUTNILFI : O O O 3 .



Table of Contents (Cont.)

Section
6.3
64
b e

Coarad RUFS

Table of Coments
Rev. 0 March 31. 1994

Page
6.2.3 Summmary of Analytical Results and Chemicals
of Potential Concern . . . . . . . ... ... ....... 69
EXPOSURE ASSESSMENT . . . ... ... ............ 6-10
6.3.1 Physical Seting . . . . ... ... ... ... ....... 6-10
632  Potential Exposure Pathways . . . ... .. ... ... 6-11
6.3.2.1  Sources and Receiving Media . ... ... 6-11
6.3.2.2 Contaminant Fate and Transport . . . .. 612
6.3.2.3 Potentially Complete Exposure
Pathways . . .. .. .............. 6-14
633 Quamificationof Exposure . . . .. ...._ ... ... 6-16
6.3.3.1 Source Media Contaminant
Concemtrations . . . . ............ 6-16
6.33.2 Summary of Contaminam
Migration Modeling Methods . . ... .. 6-18
633.3  Exposure Estimation Methods . . . . ... 6-20
634 Uncerainty in the Exposure Assessment . ... . ... 6-24
6341 Environmental Sampling
and Analysis . . . ... ... ... ...... 6-24
6342  Analytical Result Limitations . ... ... 6-25
6343  Exposure Estimation Calculations . . . . . 6-25
6.344  Steady-State Assumptions . . . .. ... .. 6-26
6.345 Contaminard Migration Modeling . . . . . 6-26
6346 Exposurc Assessment Uncertainty
Summary ... ................. 6-27
TOXICITY ASSESSMENT . . ... . ... ... ......... 6-28
6.4.1 Inmrodection . ........................ 6-28
642  Health Effects Summmaries . . .. .. ........... 6-28
643 Quantitative Indices of Toxicity .. ......._ ... 6-42
64.3.1 Categorization of Chemicals as
Carcinogens or Noncarcinogens . . . . . . 642
6432  Asscssment of Carcinogens . . . . .. ... 643
6433  Asscssmemt of Noncarcinogens . . . .. . 644
6434  Rowe-to-Route Extrapoiation of ‘
Reference Doses and Slope Factors . . . . 646
6.44  Unceruinties Relssed to the Toxicity Anasunuﬂ 6-47
6441 Imroduction .. ................ 6-47
6442 Evaluation of Carcinogenic Toxicity
Assessment Assumptions . ... ... ... 647
6443  Evaluation of Noncarcinogenic Toxicity
Assessment Assumptions . ... ...... 648
6444  Route-to-Route Extrapolation of
Reference Doses and Slope Factors 649
v
ecology end coviremsnens



— o ——m

Conralf RUFS
RI Repont

Table of Contents

Rev. 0 March 31, 1994

Table of Contents (Cont.)

Section

6.5

6.6
6.7

6.8

6.9

6.10

6.11

08:2F¥01_CIO8-0V139-F1

6.44.5  Summary of Toxicity Uncertainties . . . .

RISK CHARACTERIZATION . .. .................
65.1 Introduction ................. .. .. ...,

6.5.2 Summary Discussion of the Risk Characterization . .

6.5.2.1 Characterization of Contamination
Presentatthe Site . .............

6.5.2.2 Risk Assessment Benchmarks .. ... ..

6.5.2.3  Magnitude and Sources of Risks Posed

by Site Contaminants ............
6.5.2.4  Nature of Potential Adverse Heaith
Effects .....................
6.5.2.5  Level of Confidence/Uncertainty in the
Risk Estimates . ...............
6.5.2.6  Major Factors Driving Risks . . . . . ...
6.5.3  Risk Characterization Uncertainties . . ... ... ...
ECOLOGICAL ASSESSMENT ...................
CHARACTERIZATION OF NATURAL FEATURES
INTHE VICINITYOFTHESITE .................
6.7.1 Introduction ............... . ...,
6.7.2  Characterization of Natural Habitats . .........
6.72.1 Conrail Site ..................
6.72.2 St.JosephRiver ...............
6.7.2.3 Baugo Creeck and BaugoBay . . . ... ..
6724 PondsandWetlands .............
CHEMICALS OF POTENTIAL ECOLOGICAL CONCERN .
6.8.1 SurfaceWater .. ..............c000un.
682 Sediment ..................0 .. ...
6821 Organics ....................
6822 Inorgamics ...................
EXPOSURE ASSESSMENT . ....................
6.9.1  Contaminant Release, Migration, and Fate .. ....
6.9.2  Potential Exposure Pathways and Ecological -
Receptors . ............. ... ...
693 AssessmentEndpoints ...................
TOXICITY ASSESSMENT .. ....................
6.10.1  Ecotoxicity Benchmarks . .................
6.10.2  ToxicityIndices . ......................
RISK CHARACTERIZATION . ... ........c0auunnn
6.11.1 HazadIndex (HD)Ratio . . .............. .
6.11.2 Summary of Risks and Uncertainties . .........
6113 Conclusions ................c. vt

649
6-50
6-50
6-51

6-51

6-51

6-52
6-54

6-55
6-55
6-56
6-58

6-71
6-71
6-72
6-81
6-82
6-82

683

0005



Coanail RI'FS

RI Report
Tabie of Consents
Rev. 0 March 31, 1994

Table of Contents (Cont.)
Section Page
7 SUMMARY AND CONCLUSIONS . . . . ... .. ... ... ... 7-1
7.1 SITE PHYSICAL HYDROGEOLOGY . .............. 7-1
7.2 SOIL SAMPLING RESULTS . . . . . . ... .. ..., 7-1
7.3 GROUNDWATER MONITORING WELL SAMPLING ; )
RESULTS ... . et et e, 12
7.4 DRAINAGE NETWORK SAMPLING RESULTS . . . .. ... 73
7.5 FATE AND TRANSPORT . ... .. ............. 7-3
7.6 HUMAN HEALTH AND ECOLOGICAL
RISK ASSESSMENT . . . . .. .. ... ..., 71-5
7.6.1 Assessment of Human HealthRisk . . . ... ... .. 7-5
7.6.2  Ecological Assessment . . . ... . ... ... .. 7-7
8 REFERENCES . . ... .. ... e eeieianan 8-1
Appendix Page
A PHASE | TECHNICAL MEMORANDA . . .. ... _....._... A-1
VOLUME 2
B PHASE I TECHNICAL MEMORANDUM . . . ... _ . ... ..... B-1
C PHASE I LEAD-SCREEN AUGER SAMPLING RESULTS .. .. C-1
D PHASE 111 SOIL BORING LOGS AND MONITORING
WELLBORINGLOGS ...... ..... . . . ... D-1
E PHASE I ANALYTICAL RESULTS . . . . .. .. ......._.... E-1
F PHASE | SOIL BORING LOGS AND MONITORING
WELLBORING LOGS . ... . . ... e et - F-1
G CONTAMINANT MIGRATION MODELING METHODS . ... .. G-1
HUMAN HEALTHRISK TABLES ... . . ... ............. H-1
vil
W - ecelogy end eavirenment

0006



Conrail RI/FS

R Report

Table ot Contents

Rev. 0 March 31. 1994

LIST OF TABLES

Table Page .
2-1 Analysis Program for Phase III Soil Boring Samples . . .. ........ 2-11
2-2 Phase Il Monitoring Well Specifications . . . . ... ..........._. 2-14
2-3 Phase III Groundwater ElevationData . ............ P 2-15
24 Analysis Program for Phase Ul Groundwater Samples . . . ... ... .. 222
2-5 Analysis Program for Surface Water and Sediment

Samples . ... ... ... i e 2-26
3-1 Grain-Size Distribution Results for Soil Samples Collected

During the Installation of the Phase IIl Monitoring Wells . . . . ... .. 39
3-2 Phase III Vertical Hydraulic Gradients . . . ... .............. 3-10
33 Estimation of the Horizontal Flow Velocity

and Travel Time forGroundwater . . ... .................. 3-12
4-1 Summary of Organic Data for Sediment Samples . . . ... ... . 4-21
4-2 Summary of Inorganic Data for Sediment Samples . . ........... 4-27
4-3 Smw of Organic Data for Surface Water Samples .......... 4-31
44 ‘Summary of Inorganic Data for Surface Water Samples . . . . ... ... - 433
5-1 Physical and Chemical Properties of Chemicals of

Potential Concern . ........... .0ttt ennnnennn. 5-16
5-2 Retardation Factors . . ..................... e 5-17
53 Simplified Estimate of Chemical Mass Remaining in Aquifer . . . . . . 5-18
54 Groundwater Contaminant Mass Loading to the St. Joseph River . ...  5-19

viii

OS:ZIRI ST U -1 ecalogy and environment

cooy



Comraid RLFS

RI Repont
Table of Coments
Rev. 0 March 31. 1994

List of Tables (Cont.)
Table Page
6-1 Adequacy of Desection Limits for Chemicals Detected at

theConrail Site . . . . . . .. ... e ... 6-84
6-2 Datz Qualifiers and Their Effect on Data Use

inthe Risk Assessment . . .. . . _ ... ... ... ... ... ....... 6-87
63 Sunmnary of Soil Boring Datz (0.5 to 12 Feet BGS) )

for Organic Chemicals (pg/kg) . . .. .. ... ... ............. 6-89
64 Summary of Groundwater Data for Organic

Chemicals (g/L) . . . . ... ... 690
6-5 Summnsry of Surface Water and Sedimert Data

forOrgamic Chemicals . . . .. .. ...... ... ... ......... 692
6-6 Summmnary of Chemicals of Posential Coacern

fortheConrail Site . . . . ... ... . .. ... . . ... ..., 693
67 Summary of Poteatially Complete Exposure Pathways

Evalumed forthe Coanail Site . . . . . . . .. . ... ... ......... 654
68 Maximum and UCL Concentrations of Surface Soils

OS-12FeatBGS) . . . .. ... ... i 696
69 Facility Worker Exposare:

Pathway 1A - Inhalation of Aitborne Vapors . .. ....._....... 697
6-10 Residential Waser Usage:

Pathway 2A - Ingestion of Chemicals in Drinking Water

(and Beverage Made Using Drinking Water)

Adalls . . . . . ... e 6-98
6-11 Residential Water Usage:

Pathrway 2B - Dernmal Contact With Chemicals During

Showering Adualts . . . ... ... ... ... L....... 699
6-12 Residential Waser Usage:

Pathrway 2C - Inhalation of Airborne (Vapor-Phase)

Chemicals During Showering

Adalls . . . . . ...t 6-101

ix

[ = K- ]

0008



Conrail RI/FS

RI Repont

Table of Contents

Rev. 0 March 31. 1994

List of Tables (Cont.)

Table Page
6-13 Residential Exposure:

Pathway 2D - Inhalation of Indoor Airborne Vapors

Adults . .. .. e e 6-102
6-14 Future Scenario Facility Worker Exposure:

Pathway 3A - Ingestion of Chemicals in

Subsurface Soil . . . ... .. ... e 6-103°
6-15 Future Scenario Facility Worker Exposure:

Pathway 3B - Dermal Contact with Chemicals

imSubsurface Soil .. ....... ... .. .. ... ... .. .. 6-104
6-16 Future Scenario Facility Worker Exposure:

Pathway 3C - Inhalation of Vapors From Newly Exposed

Contaminated Subsurface Soils . ... ..................... 6-105
6-17 Dermal Permeability Constants for Water and Dermal Absorption

Cofficients for Soil Used in the Conrail Site Risk Assessment . . . . .. 6-106
6-18 EPA Weight-of-Evidence

Categories for Chemical Carcinogenicity . . . ................ 6-107
6-19 Toxicity Values for Potential Carcinogenic Effects:

Confidence in Classification and in Slope

Factors (SFs) ... ...... . ... . . i i 6-108
6-20 Uncertainty Factors (Safety Factors) Used

in the Derivationof Reference Doses . ... ................. 6-111
6-21 Toxicity Values for Potential Noncarcinogenic Effects . ......... 6-112
6-22 Summary of Estimated Excess Cancer Risks

Associated withthe Conrail Site . . .. .................... 6-122
6-23 Summary of Estimated Hazard Indices

for Noncarcinogenic Effects Associated

withtheConrail Site . .. ............................ 6-124
6-24 Special Species of Concern Located Within 2 Miles

oftheConnail Site . . .. ..... ... ... ... ... . ... 6-126
6-25 Resuits of IDNR Fish Sampling Effort . . .................. 6-127

_ X

“w 1 _ ecology and enviroament

6009



Connail RUFS
RI Repont

Table of Comemss

Rev. 0 March 31, 199¢

List of Tables (Cont.)

Table

6-26 Summary of Wetalnds Surrounding Conrail Site . . . . .. ... ... ..
6-27 Screening of Surface Water Inorganic Results . . . .. ...........
6-28 Published Interim Sediment Quality Criteria . . . . . ... .. .......
6-29 Calculased Sediment Quality Criteria . . . . . .. ... ... ........
6-30 Screening of Sediment Samples . . . . . ... ... ... ...,
6-3t OME Provincial Sediment Quality Guidelines . . . . ... .. .. ..__.
6-32 T-Test of the Difference Between Background Sampic

and Downstream Sample Inorganic Analytical Results
forBamgoBay ... ... . ... ... .. ...,

6-33 T-Test of the Differeace Between Background Sample

and Downstream Sample Inorganic Analvtical Results

forthe St. Joseph River . . . .. .. .. . ... .. ... .. .. ... ....
6-34 Summary of Hazard Indices for Aquatic Biota

mSurface Water . . ... ... ... . ...
6-35 Summary of Hazard Indices for Aquatic Biota

inSedimem .. ... ... ... ...

xi

GIPER_ CERVIVIP

6-129

6-130

6-131 .

6-132

6-133

6-136

6-137

6-138

6-139

6-135

0010



Conrail RUFS

RI Repon

Table of Contents

Rev. 0 March 31, 1994

LIST OF ILLUSTRATIONS

Figure Page
1-1 Study Area LocationMap . ............. ... ... ... ... 1-10
1-2 Site Features Map_ ................................ | 1-11
2-1 Phase III Lead-Screen Auger Boring LocationMap . .......... 2-29
2-2 PtmelllSoilBoringl;bcatiomMap I 2-30
23 Phase III Monitoring Well LocationMap . . . ... ............ 2-31
24 Drainage Network Sample Locations Map .. ............... 2-32
25 Surface Water and Sediment Sample Locations Map . . . .. ... . .. 2-33
3-1 Cross-Section Locations - A-A'and B-B"'Map .. ............ 3-13
3-2 Geologic Cross-Section A-A' . ........................ 3-14
33 Geologic Cross-SectionB-B’ .. ....................... 3-15
34 Groundwater Table Surface Map from

November 1992 Data . ..... ... ... 3-16
3-5 Intermediate Groundwater Potentiometric

Surface Map from November 1992Data . ... .............. 3-17
36 Deep Groundwater Potentiometric Surface Map

from November 1992 Data ... ........... ... ... ..... 3-18

xii

05:ZROBIINPBOP-FI ecolegy and environment

0011



Coarad RUFS

R{ Repont
Table of Comcaxs
Rev. 0 March 31 1994

List of Tables (Cont.)
Iable Page
6-13 Residential :

Pathway 2D - Inhalation of Indoor Airborme Vapors

Adults . . . . ... 6-102
6-14 Future Scenario Facility Worker Exposure:

Pathway 3A - Ingestion of Chemicals in _

Subsurface Soil . . . .. ... ... ... ... 6-103
6-15 Future Scenario Facility Worker Exposure:

Pahway 3B - Dermal Contact with Chemicals

mSubsurface Soid . ... ... ... ..., 6-104
6-16 Future Scenmario Facility Worker Exposure:

Pathway 3C - Inkalation of Vapors From Newly Exposed

Contaminated Subsarface Sods . . . .. . ... ... ... .. ... .... 6-105
6-17 Dermal Permeability Constants for Water and Dermal Absorption

Cofficiems for Soil Used in the Connail Site Risk Assessmens . . . . . . 6-106
6-18 EPA Weigin-of-Evideace

Casegories for Chemical Carcimogenicity . . .. .. ... ... ....... 6-107
6-19 Toxicity Values for Posential Carcinogenic Effects:

Coafidence in Classification and in Slope

Factors (SFS) . . . . . . . . e 6-108
6-20 Usncertainty Factors (Safiety Factors) Used

mthe Derivation of Reference Doses . . . . . . . ... ... ... _.... 6-111
6-21 Toxicity Values for Potential Noncarcinogenic Effects .. ... .. ... 6-112
-2 Sussmary of Estimased Excess Cancer Risks

Associmed with the Comrail Siee . . . . . . ... . . . _ ... .. ...... 6122
623 Sussmary of Estimated Harard Indices

withtheConratl S . . . .. ... ... .. .. .. .. .. ... ....... 6-124
624 Special Species of Concern Locased Within 2 Miles

oftheConratl Site . . . . . . ... ... .. ... ... ... ... ..., 6-126
625 Results of IDNR Fish Sampling Effort . . . . .. . .. ... .. ...... 6-127

_— 0012



Conrail RUFS

RI Repont

Executive Summary
Rev. 0 March 31. 1994

EXECUTIVE SUMMARY

This Remedial Investigation (RI) report of the Conrail Site has been completed by
Ecology and Environment, Inc. (E & E) under contract to Region V of the United States
Environmental Protection Agency (EPA) pursuant to Work Assignment No. 01-SL7Y, and
various revisions. E & E planned and performed three phases of RI field activities detailed
in this report. The primary objectives of the RI conducted by E & E were to assess the
. nature and extent of contaminated groundwater and identify contributing source areas,
characterize the factors affecting the potential migration of contaminants, and evaluate the risk
' contaminants may pose to public heaith and the surrounding environment.

The Conrail Site study area is located approximately 1 mile southwest of the city of
Elkhart, Indiana. The Conrail Site is composed of the Conrail railyard facility, light
industrial property, commercial, residential, and agricultural areas and encompasses approxi-
mately 2,500 acres. The Conrail railyard facility is an active classification and distribution
yard for freight cars and began operations in 1956 as part of the New York Central Railroad.
The railyard continued operations as a subsidiary of the Penn Central Transportation
Company (Penn Central) until April 1976, when Penn Central transferred its railroad
operations to the Consolidated Rail Corporation (Conrail). |

In June 1986, a resident in the County Road 1 area reported to EPA that elevated
levels of volatile organic compounds (VOCs) were detected in his residential well. Based on
this discovery, EPA/TAT initiated a groundwater sampling program in the County Road 1
and LaRue Street areas. Trichloroethene (TCE) concentrations as high as 4,870 ug/L and
carbon tetrachloride (CCly) concentrations as high as 6,860 ug/L were detected. In response,
bottled water and activated carbon filter units were provided by Indiana Department of
Environmental Management (IDEM) to residents whose wells were affected.

1
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EPA/TAT conducted a site assessment of the Conrail faciliry in July and August
1986. A total of seven water/liquid samples and 21 surface and subsurface soil samples were
collected from various targeted locations of the Conrail facility on July 31 and August 1,
1986, respectively. Resuits of the analyses revealed TCE concentrations as high as 5,850
pg/kg, and CCl, concentrations as high as 117 ug/kg in soil samples collected from the
turnaround track area (Roy F. Weston 1986a). The Conrail facility was proposed for the
National Priorities List (NPL) oo June 24, 1988. -

EPA issued a2 work assignment to E & E under the EPA Region V Alternative
Remedial Contracting Strasegy (ARCS) contract to conduct the RI/FS at this site. A summary
of the RI results is provided below.

Site Physical Hydregesiegy

The aquifer of concern is a glacial outwash deposit consisting of sand, and sand and
gravel. The glacial outwash material is approximately 150 feet thick and lies on shale
bedrock that is not a water-bearing unit. Depth to water varies betweea 3 and 20 feet below
ground surface (BGS) in the stady area. The general flow direction thromghout the depth of
the aquifer is to the west-northwest, except in the LaRue Street residential area, where the
geaeral flow direction is north. Hydranlic conductivity values derived from shag test data
were used in addition to0 measured horizontal gradients to estimate the horizontal flow velocity
of groundwaser. Heterogencity i site conditions cause variability in input parameters that
result in a velocity range for groundwater of 11 feet per year to 2,200 feet per year. The

mean horizontal flow velocity of groundwater is 200 feet per year. e

Sell Sampiling Results

A ssbewrface soil investigation was conducted as part of the field investigations in
order %0 desermine the sature and extent of identified and suspected sowrce areas contributing
to identified groundwaser contamination. Based on analytical results from subsurface soil
samples, two source areas on the Coarail facility have been identified.

A CCl4 source area was identified in the castern section of the classification yard near
track 69 in the saturated zone. The dimensions of this source area are approximately 75 feet
by 30 feet, with a vertical thickmess of 7.5 feet. The analytical data from these subsurface

2
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soil samples suggests that this CCl, source area extends beyond the boundaries established to
date. CCl, contamination was also detected (16 ug/kg) in a 128 to 130-foot sample interval,
but pooled residual CCl, was not detected on top of bedrock.

A TCE source area was identified in the western section of the classification yard
between tracks 65 and 66. The approximate dimensions of this source area are 120 feet by 10
feet to a depth of 4 feet. This source area is in the unsaturated zone.

CCl, contamination was detected in the saturated zone in subsurface soil samples
collected from the receiving yard on the Conrail facility, which is upgradient of the LaRue
Street groundwater contamination area. CCl, concentrations were less than or equal to 31
ug/kg. This contamination is a source of the identified, downgradient groundwater contami-

nation in the LaRue Street area.

Groundwater Monitoring Well Sampling Results
CCl, and TCE contamination were detected in groundwater samples collected from
monitoring wells screened in the shallow, intermediate, and deep zones on the Conrail

facility, at the St. Joseph River, and in the area between these points, in the County Road 1
plume. Groundwater flow direction in all three zones is west-northwest, and the groundwater

contamination plume extends continuously from the Conrail facility through Vistula Avenue
and Charles Avenue to the St. Joseph River. - Groundwater samples collected from monitoring
wells located hydraulically upgradient of the plume and the site did not detect any VOC
contamination. - ' .

The maximum concentration of CCl, groundwater contamination was 110,000 ug/L
collected from monitoring well MW46S located in the track 69 source area. This concentra-
tion is 13.8% of the solubility of CCl4 and suggests a CCly dense non-aqueous phase liquid
(DNAPL) source (EPA 1992a). Site background information and the detection of CCly in a
subsurface soil sample at 130 feet BGS also suggest that the CCl, source area in track 69 is a
DNAPL source. _ '

" The maximum concentration of TCE detected in a groundwater sample was from
monitoring well MW41, located immediately downgradient of the Conrail facility. This
concentration is 1.4% of the solubility of TCE and suggests a TCE DNAPL source. MW41
is side-gradient of the TCE source area identified in the classification yard. Based on

3
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analytical and hydrologic data. the DNAPL source is on the Conrail property. but is, as yet,

CCl, was detected only in groundwater samples collected from shallow monitoring
wells in the LaRue Street plume surrounding the identified CCl, soil contamination in the
receiving yard on the Conrail facility. The soil contamination is thought to contribute to the
identified CCl groundwater contamination. Monitoring wells upgradient of the soil
contamination did not detect CCl,. .

TCE was detected only once (MW20S - 15 ug/L) above the MCL for TCE in the
LaRue Street plume. TCE was detected below the MCL throughout the plume. Monitoring
wells located upgradient of the Coarail facility did not detect TCE. Based on growndwaser
analytical data, the source of the TCE contamination is on the Conrail property, but is, as yet,
unidentified.

Drainage Network Sampling Results

Analysis of the sediment and water samples from the Conrail draimage network
revealed no detectable levels of TCE or CCl,. The data suggest that the drainage network is
ant currently a source of the idestified groundwater contamination, which resuited from
surface spills on the facility. The possibility that the drainage network historically acted as a
conduit for VOC contamination cannot be assessed due to lack of previous sampling data from
the mctwork.

Fate and Tramspert A\,

A focused discussion oa the subsurface and groundwater fate and tramsport of CCl,
and TCE is presented. Processes such as volatilization, liquid transport, sorption, and
transformation reactions have likely occurred at the sise based upon the contaminasts present
and the observed environmental conditions. Volatilization of the dissolved chiorimated
aliphatic kydrocarbons from the groundwater that is present st or near the waser table can
transfer significant costaminant mass from groomdwater to s0il gas. There is a high prob-
ability that this process has oocurred and is currently operative in the study area.  Liquid
transport is occurring at the sise s dissolved contaminants in groundwaser wadergo migration.
If DNAPL is present, it may also migrate by density-driven liquid transport processes specific

4
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to DNAPLs. Sorption of chemicals of potential concern onto aquifer materials is expected to
be an important process at the site. Analytical results of total organic carbon in the aquifer
material are combined with chemical-specific data to quantify sorption so that retardation can
be estimated. The retardation is used to estimate the migration rate of contamination relative
to the groundwater flow velocity. Of the numerous transformation reactions that may
possibly occur, sequential reductive dehalogenation is important because it appears to be
functioning at the site due to detection of transformation products.

The fate and transport processes coupled with site-specific data enables the estimation .

of movement, mass, and loading of CCly and TCE. Due to the heterogeneity in site
conditions, it is estimated to take from 6 to 1,200 years for the groundwater to travel from
source to the St. Joseph River. If retardation does not take place, contamination would
undergo advection at the same rate as groundwater flow. [f available sorptive capacity in the
aquifer materials permits sorption, it is estimated that CCl, and TCE ‘.avill travel at approxi-
mately 40 percent of the rate of groundwater. The total mass of CCl, and TCE remaining in
the aquifer as dissolved contaminants in the groundwater and sorbed to aquifer materials can
be estimated based on analytical data from the site and an estimate of DNAPL volume. The
estimated total mass of CCl, and TCE in the groundwiter and sorbed to aquifer materials is
20,000 pounds. Residual DNAPL may contribute 150,000 pounds as CCl4 and TCE,
combined. The estimated loading from the site to the St. Joseph River is 20 pounds of TCE
and 20 pounds of CCly per year. Assuming this loading, it would take 200 years to remove
the CCly and TCE that is dissolved in the groundwater presently in the aquifer. If DNAPL is
present, this estimate of elapsed time for natural attenuation would be much greater.

" Transformation reactions resulting in the formation of daughter products of CCly and
TCE are occurring at the site. The daughter compounds chloroform and l.2-dichioroethenc
were detected in monitoring well samples that also contained higher concentrations of CCl,
and TCE, respectively. ‘

IR BET ecology and eavironment -
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IETE OF Sinall 5icaiy)

The buman heaith assessment examined the risks to railyard workers and residents of
nearby neighborhoods from exposures to Conrail Site contaminants. The seventeen chemicals
selected as contaminants of potential concern were all volatile organic compounds.

Posential risks to railyard workers were evaluated for existing conditions and for a
possible fumure excavation scenario. Only the vapor inhalation pathway was evaluated under ~ -
the currem risk scemario.  The potential excess cancer risk for the reasonable maximm
exposure (RME) case for this pathway is 3.40 x 10>, which exceeds EPA’s threshold value
range (10°6 w0 10" for upper-bownd lifetime cancer risks to an individual. The hazard index
for the RME case for this pathway is 253, which indicates that there is posential for adverse

The potential future risks %0 railyard workers were evaluated via the soil contact
pathway (direct contact and incidental ingestion) and inhalation of airborse costaminants.
These pathways were evaluated for a possible excavation scenario. in which it is envisioned
that current subsurface contamination is exposed and then becomes surface contamination.
the 30il contact pathway exceed their associsted EPA threshold values. This indicates that
there is a potential for carcinogenic and noncarcinogenic risks to workers during excavation
Two distinct plumes of groundwater contamination. designased as Plume 1 (County
Road 1 Plame) and Plume 2 (LaRue Street Plume). respectively, are migrating from the ~
railyard sowards the St. Joscph River. Plume | is migrating north and west of the facility,
while Plume 2 is migrating north and cast of the facilicy. Ptume 1 contained 10 COPCs while
Phane 2 comtaimed seven. The potential risks posed by each plume varied based not only on
contamimant concentration, but also based om the toxicological properties of the chemicals
detected in the plomes, and on the pathway of exposure.

Residential exposures from groundwater usage and inhalation of indoor airborne
during showers, and inhalation of water vapors during showers. The inhalation of indoor -

6
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airborne contaminants from groundwater vapors were evaluated based on an empirical model
of groundwater contaminants volatilizing into nearby unsaturated soil gas, infiltrating into
basements and subsequently diffusing throughout the entire home. '

The potential risks from these exposures were greater in Plume 1. The excess cancer
risk for the RME case of groundwater usage is 9.00 x 10" 3. The excess cancer risk associ-
ated with inhalation of indoor airborne contaminants for the RME case was 1.71 x 1074,
These values all exceed the EPA threshold value range of 10 to 104. The potential for
noncarcinogenic adverse risks from residential exposures to contaminants in Plume 1 were

“also above the EPA hazard index threshold level of 1 for the groundwater usage pathway

(hazard index = 201). The potential cancer risks in Plume 1 are due to exposure to CCly,
TCE. chloroform, 1,1-DCE, and vinyl chloride. The potential adverse noncarcinpgenic risks
due to Plume 1 groulldwater usage is due solely to carbon tetrachloride.

Residential exposures to Plume 2 contaminants results in potential excess cancer risks
from both groundwater usage and inhalation of airborne contaminants from groundwater
vapors. The RME case risk via the groundwater usage pathway is 1.45 x 103, The RME
case risk via the indoor air inhalation pathway is 1.11 x 1075

The hazard index for the Plume 2 groundwater usage pathway is 4.16. This indicates
that there is a potential for long-term, chronic adverse noncarcingenic risks to individuals.

The excess cancer risks for Plume 2-groundwater usage and indoor air inhalation
pathways are due to CCl4, chloroform, benzene, and TCE. The noncarcinogenic risks in
Plume 2 are due solely to carbon tetrachloride. |

Ecologica) Asscssment

The ecological assessment examined existing and potential risks posed by site-derived
contaminants to nearby natural habitats and associated flora and fauna, The primary focus of
the risk assessment was on aquatic organisms in Baugo Bay, the St. Joseph River, and the
Conrail ponds. '

Four special species of concern were identified within 2 miles of the Conrail Site.
Two were plant species whose latest sightings were in the 1930s and the 1940s. One
mammal, the badger (Taxidea taxus), has been sighted recently north of the St. Joseph River,

- which is an area that is probably not affected by the site. The Cooper’s Hawk (Accipter

7
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cooperii) has been recently sighted near the site. However. the hawk prefers to nest in
maure trees, will not hunt within 0.5 miles of the nest, and will travel up to 2 miles to humt
over open fields and along woodland margins. Therefore, it is unlikely that site-related
contaminams will effect the Cooper's Hawk.

Surface water CPECs were chosen based on comparisons of surface waser sampie
analytical results with current ambient water quality criteria. Lead was chosen as a surface
water CPEC in the St. Joseph River, while lead and zinc are CPECs for the ponds. No .
surface water CPECs were selected for Baugo Bay.

Organic CPECs in sediments were chosen based on comparisons of sediment sample
for non-polar organics. No organic CPBECs were chosen for Baugo Bay or for the St. Joseph
River. The five CPECs chosen for the ponds are 4 4'-DDT, 4.4°-DDD, 4-methyiphenol,
floorene, and Aroclor 1254.

Maay inorganic contaminants were desected in Baugo Bay, the St. Joseph River, and
in the ponds. A statistical comparison of the inorganic resuits from the background locations
and the results from the downstream locations for Baugo Bay and the St. Joseph River
indicases that there was no significant difference between the concentrations of contansinants
in the two locations. Therefore, the contamination does not appear 0 be site-related. There
were n0 background ponds availsbie for similar statistical comparisons for the pond data.
Therefore, CPECs chosen for the pond area are arsenic, cadmium, chromimm, copper, lead,

Sedimens hazard indices (the ratio of the sampie concentration %0 the soxicity
reference value) were greater than | for cadmium, copper, lead, zinc, flaorene, and
1254 aiso hed indices greaser tham |, but the magnitudes of the indices were lower than for
the previously stated CPECs. The maximum concentrations of these CPECs were all located
in the westernenost pond.

The surface water hazard index for lead is greaser than 1 while the hazard index for
zimc is less tham 1. As in the sedinent CPECs discussed above, the highest concentrations of
surface water CPECs were found in the westernmost pond.
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Potential risks to benthic organisms from CPECs present in the ponds are assessed to
be moderate to Ihigh. CPECs were detected only in the westernmost pond, which receives
drainage from an outfall of the facility drainage system. This pond is less than 1 acre, and
other suitable habitats are available for use in the area. Non-benthic organisms that use the
pond for a potion of their life cycle may be potentially impacted by the sediments, but they
are at a lower risk than benthic organisms. The terrestrial ecosystem in the general vicinity
of the site does not appear to be impacted by site-related CPECs.

o o e ecology sad environment
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1. INTRODUCTION AND SITE BACKGROUND

This Remedial investigation (RI) report was prepared for the United Stases Environ-
meatal Protection Agency (EPA) pursuant to Work Assignment No. 01-5L7Y, and various
revisioas, issued 5o Ecology and Eavirommest, Inc. (E & E), under the Region V Akeraative
Remedial Contracting Strategy (ARCS) Coatract No. 68-W8-0086. Under this work
assigament. E & E was directed 10 conduct a Remedial Investigation and Feasibility Swudy
(RUFS) at the Comrail Site, located in Elkhart, indiana. The RI was cosducted in three
phases. The objectives of each investigative phase of the Rl are detailed in the Work Plan for
that pasticular phase (E & E 1989, 1991a, 19970, respectively). This report preseats and
summarizes the findings of the Phase [T RI activities conducted in the stdy area and
interpress findings from all three phases of the RI. Documents detailing the results of the
Phase 1 and II investigations are included as appendices to this report.
natwre and extent of Contamimation as well as the fate and transport processes that influence
asscssment of the risk on bomans health and the enviromment posed by the observed contami-
nant distribution. The ficld investigations also provide data necessary 10 develop and 10
evaluse remedial alternatives during the Feasibility Study (FS).

This report comsists of cight sections. Section | presents introductory and background
information for the Coonil Site. Section 2 presents a description of the procedures empioyed
tions of momisoring wells, sample numbers, and sample types. Section 3 preseats the Phase
I pleysical results reissed 0 the geology of the stndy area and contaims a comprehensive
geologic and hydrogeologic analysis. The Phase 111 chemical analytical results are summa-
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rized in Section 4, which also includes a discussion of the nature and extent of contamination.
Section 5 includes an interpretation of the observed contaminant distribution and anticipated
migration using analytical groundwater modeling and principles of subsurface fate and
transport. Both components of the risk assessment, the human health evaluation (HHE) and
the ecological assessment (EA), are included in Section 6. Section 7 presents a summary of
the investigation finding and conclusions. References used to develop the RI report are listed
in Section 8.

1.1 SITE DESCRIPTION

The Conrail Site study area is located approximately 1 mile southwest of the city of
Elkhart, Indiana (see Figure 1-1). The study area encompasses approximately 2,500 acres
" and lies in portions of both Elkhart and St. Joseph counties. The study area is bordered on
the north by the St. Joseph River, on the west by Baugo Bay and Baugo Creek, on the south
by the southern property line of the Conrail facility, and on the east by Nappanee Street. The
675-acre Conrail railyard facility comprises the southern portion of the study area south of
U.S. 33. Several light-industrial properties are located north of U.S. 33, to the north of the
Conrail railyard. The study area also includes residential areas situated south of the St.
Joseph River and north of U.S. 33. Groundwater contamination has been identified in these
residential areas, designated as the County Road 1, LaRue Street, Vistula Avenue, and
Charles Avenue areas.

1.2 SITE PHYSICAL FEATURES

The Conrail Site study area is located in the floodplain of the St. Joseph River.
Topography in the study area is relatively flat, with ground surface elevations varying from
760 to 725 feet above mean sea level (MSL). Elevations are generally highest in the Conrail
facility. Elevations decrease as the ground surface slopes towards the St. Joseph River. The
St. Joseph River is a mature, meandering river, which forms the northern border of the study
area. The stage of the St. Joseph River, as measured by E & E at the Ash Road bridge as it
crosses the river, ranges between 717 and 715 feet above MSL and the flow of the river is
regulated by a hydroelectric plant located in Elkhart, Indiana, upstream of the study area.

1-2
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Surface soils at the Connail facility have been disturbed and no series is recognizable

due to the presence of railroad ballast. Sixty-five percent of the surface material in the
Conrail facility is composed of stone ballast and concrete (Jacobs 1987). Several feaures
impostant in the daily operations of the Coanail facility are present (see Figure 1-2, Site
Features Map). The largest feature is the main classification yard, which consists of 72 tracks
that are sequentially numbered from track 1 in the northernmost area of the classification yard

s0 track 72 in the southernmost area of the yard. The 72 tracks are divided into cight groups

of mime tracks per group. Rail cars are sorted and redistributed by decowpling trains at the
once they are directed to the appropriste track. Three ponds are locased south of the
classification yard on the Coarail facility. The hump tower is located east of the main
classification yard. The receiving yard is a collection of tracks that exsends from the bump
sower castward soward and past Nappamee Street.  Another set of tracks north of the main
classification yard coatains a maim linc that handies through-traffic. A sarmaround erack is
preseat between the main classification yard and the receiving yard. A diesel shop is located
nocthesst of the main classification yard and west of the urnaround track. A car shop is
tocased i the west end of the main classification yard, near its north-south censer point. The
Bridges and Buildings (B and B) Shop is located west and slightly south of the car shop.

1.3 LAND USE AND POPULATION

Land wee in the study ares is diverse. Portions of the study area that are not occupied
by railroad operations comsist of residential, light-indestrial, and agricultural areas. Swmall
commercial establishsments occupy some Jocalized areas on U S. 33 and on Ash Road. The
four residestial areas of concera mentioned previously, County Road 1, Vistula Avenme,
Charies Avemme, and LaRue Street, are present in the study area (Figure 1-1). County Roed
1 residential area is focated in the appropriaste vicinity of the insersection of County Road 1
and U.S. 33. Vistula Avenne snd Charles Avenme residential areas are located mear the St.
Joseph River and Bango Bay, and Ash Roesd. The LaRue Street residential area is locased
cast in the study ares and north of U.S. 33. The estimated popuiations in these residential
aress that ase potentially impacted by site reisted groundwater coatamination are 371, 258,

1-3
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381, and 650, respectively (E & E 1991c). The residents in these four areas utilize private

wells.

1.4 GROUNDWATER RESOURCES, SURFACE WATER RESOURCES,
AND CLIMATE

The Elkhart area is underlain by a regionally extensive, thick glacial outwash deposit
composed of unstratified sand, and sand and gravel, which serves as the aquifer for drinking .
water in the area. The aquifer is classified [IA and is a nationally designated sole source
aquifer. The sand deposit has an average hydraulic conductivity value of 80 ft/day and the
~ sand and gravel deposit has an average value of 400 fi/day (Imbrigiotta and Martin 1981).
Bedrock aquifers are not considered an important source of water in this area due to their
depth, relatively low-yielding character, and the presence of a productive aquifer in the glacial
material (Imbrigiotta and Martin 1981). The bedrock below the unconsolidated glacial |
material is an approximately 170-foot thick sequence of shale.

Groundwater flow data indicate that the St. Joseph River is hydraulically connected to
the outwash aquifer in the study area and is a discharge zone for this aquifer (Imbrigiotta and
Mastin 1981). Groundwater pumpage is another discharge source for this aquifer. The
pumping location of the predominant groundwater user in the area, Suburban Utilities, is
shown in Figure 1-1. The Suburban Utilities well field consists of two 10-inch-diameter wells
that are each 90 feet deep. According to the pumping schedule, each well is operational in
alternating months, thus allowing only one of the wells to be pumped at any given time. One
of the wells produces 160 gallons per minute, the other 200 gallons per mimute. The
municipalwellsaremedmamplydrhﬁngwwtommmtofmcmnym
Private wells are used to supply the drinking water in the residential areas of the site. The ~
city of Elkhart’s municipal supply wells are located approximately 3 miles northeast of the
site. Precipitation and private septic systems are the only known sources of recharge to this
outwash aquifer. _

The major surface water bodies in the vicinity of the study area are the St. Joseph
River and Baugo Bay. The St. Joseph River flows to the west and is located approximately
14 mile north of the Conrail facility. Baugo Bay drains north into the St. Joseph River, and is
located approximately % mile west and north of the Conrail facility. Baugo Creek, which

14
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forms past of the southeast boundary of the study arca. flows north into Baugo Bay.
Crawford Ditch originates at the northern border of the railyard and fiows northward intermit-
teauly o0 the St. Joseph River. Three elongated ponds, classified as wetlands (Section 6), are
present along the southern border of the Conrail facility. These surface waser resources are
discussed in detail in the Ecological Assessment (EA) (Section 6.6).

Elkhart County has a continental climate that is essentially uniform over the entire
county. The average precipitation is 35.8 inches per year, and the average anmual tempera-
tare is 49.5° F (Crompton er al. 1986). For the period 1951 to 1980, the average monthly
rainfall ranged from a jow of 1.8 inches in February to0 a high of 3.8 inches in Angust
(Crompton et al. 1986). Elkhart County has four well-defincd scasons. July is the warmest
mosth of the yesr, with an average monthly semperature of 74.0° F. Temperatures of 90° F
or higher are recorded on an average of eigin days per year. Relative humidity on an average
susamer dsy varies from 40 percent i the afiernoon to 90 percent or higher just before dawn.
Fall is usmally marked by moderste temperatures and by sunshine, which averages approxi-
mately 70 percent of the daylight hours. [n winter, there is an average of seven days with
temperatures below 0° F.  Jamuary is usually the coldest month of the year with an average
temperature of 23.1° F (Crompton et al. 1986). Snowfall occurs as early as October and as
lase as May. The largest amoust of snowfall occurs in February, and the average yearly
saowfall is 259 iaches. The soil is typically frozen for three to four months during the
wimser (U.S. Department of Agriculeere Soil Conservation Service 1974).

1.5 SITE HESTORY AND FPREVIOUS INVESTIGATIONS

In 1956, the railyard begas operations as part of the New York Central Railroad;
laser, the railyard costinued operations as 2 subsidiary of the Penn Ceatral Transportation
Compeny (Pesa Cestral). In April 1976, Pean Central transferred its railrosd operations %0
the Comsolidated Rail Corporation (Coarail). [n October 1978, Penn Central finalized a
reorganization plaa that transferred all of its rail assets 10 Comnil. The Couradl facility
carrently scrves as a classification and distribution yard for freigit cars and is the primary
commection betweena the Chicago area and Coansil’s Northeastern rail systema.  The railyard
also operases car repair, car cicaning. and dicsel refucling facilitics on sise (Jacobs 1967). An
imterview coaducted by Indiama Department of Environmental Management (IDEM) personnel

-5
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with a former Conrail employee revealed that solvents were used at the car shop and diesel
shop for degreasing purposes. Site background information indicates that a spill of carbon
tetrachloride (CCly) occurred in the area of track 69 in the main classification yard of the
Connail railyard. .

In June 1986, a resident in the County Road 1 area reported to EPA that elevated
levels of volatile organic compounds (VOCs) were detected in his residential well. On July 2,

1986, EPA’s Technical Assistance Team (TAT) collected and analyzed & water sample from .

this residential well. Sample analysis indicated the presence of trichloroethylene (TCE) at 800,
ug/L and CCl, at 485 pg/L. Based on this discovery, EPA/TAT initiated 2 groundwater
sampling program in the County Road | and LaRue Street areas. Groundwater sampling
began on July 17, 1986. A total of 88 residential wells was sampled by EPA/TAT.
Concurrently, an additional 11 residential wells were sampled by individual well owners.

“TCE concentrations as high as 4,870 ug/L and CCl, concentrations as high as 6,860 ug/L
“were detected in this round of sampling. CCl, or TCE were detected in a total of 63

-groundwater samples. Thirty-two groundwater samples had compound levels above the 10-

“day health advisories for either TCE or CCl, (128 pg/L for TCE and 12 ug/L for CCl,) (Roy
F. Weston 1986b).

Bottled water was provided by IDEM to residents whose wells were affected.
Additionally, two types of activated carbon filter units were installed in residences: point-of-
use units and whole-house units. A total of 20 point-of-use and 56 whole-house units were
installed (Roy F. Weston 1986b). IDEM was responsible for operation and maintenance of
these units until 1992, when Groundwater Technology, Inc. (GTT), of Indianapolis, Indiana,
took over this responsibility on behalf of Conrail, as part of a Unilateral Administrative Order
(UAO) issued by EPA for an Interim Remedial Action at the site.

EPA/TAT conducted a site assessment of the Connail facility in July and August
1986. A total of seven water/liquid sampies and 21 surface and subsurface soil sampies were
collected from various targeted locations of the Conrail facility on July 31 and August 1,
1986, respectively. Results of the analyses revealed TCE concentrations as high as 5,850
ug/kg, and CCl, concentrations as high as 117 ug/kg in soil sampies collected from the
turnaround track area (Roy F. Weston 1986a).

1-6
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The EPA Eaviroomental Response Team (ERT) conducted a soil-gas survey on
Sepsember 2 and September 4, 1986, along the northern perimeter of the Coarail facility in
the LaRue Street and County Road | areas. No conclusive data were obtained from the
survey (Roy F. Weston 1986c).

Peerless-Midwest, Inc., contracted by a private development company, studied the
water quality and kydrology in the vicinity of the Charles Aveane area. The study was
conducted prior to residential deveiopment becsuse of reported groundwater contamination in
the arca.  As part of this stady, six monitoring wells were installed; these monitoring wells
and one existing residential well were utilized in the study. A pump test was aiso conducted.
Groundwaser samples from the shallow wells (< 30 feet deep) did not reveal the presence of
TCE or CCly, but ssmpies from the deep monitoring wells (> 110 feet deep) were all
contaminated with TCE and CCl, (with maxiznum values of 2,495 sg/L and 388 ug/L,
respectively) (Peeriess-Midwest, Inc. [no date]).

EPA isseed a work assignment to Jacobs Eagineering Growp, Inc., to perform a
Potentially Responsible Party (PRP) search for the Coanrail facility. The results of this search
were presented in 2 three-volkame report (Jacobs Engineering Group, Inc. 1987). The Conrail
facility was proposed for the Natiomal Priorities List (NPL) on June 24, 1988.

Subsequently, EPA isswed a work assigament to E & E under the EPA Regioa V
Alernmtive Remedial Contracting Strasegy (ARCS) costract to comduct the RUFS at this site.
Beginning in July 1989, E & E comducted a Phase [ RI at the Conrail site. The results of
the Phase | investigation were presemsed and discussed in the following techmical memoranda,
which are incladed in Appeadix A: Technical Memorandm of Soil Gas Sompling, November
1989 (E & E 1989c), Technical Memorandien of Groundwater Monisoring and Sampling,
April 1990 (B & E 1990s), Preliminary Evaluation of Phase I RI Results and Interim,
Remedial Alsernatives, April 1990 (E & E 1990b), and Technical Memorandum of Sing Test
Resuits (E & B 1990c). Following s cvalustion of the data collected during the Phase I RI,
E & E recommended, and EPA concurred, that a second phase of investigation be conducted
o address project objectives. E & E complesed 2 Phased Feasibility Study Report for the
Conreil Site (PFS), inciuding Phase [ results, in April 1991 (E & E 1991c). A Record of
Decision (ROD) for imterim grousdwater remedial action at the Conrail Sise was signed in
Jume 1991, selecting 3 remedy that followed the findings presensed in the PFS.

1-7
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In July 1991, E & E initiated the Phase II RI at the Conrail Site. In July 1992,

E & E submitted the Phase Il Remedial Investigation, Conrail RI/FS, Technical Memoran-
dum (E & E 1992a) (Appendix B) to EPA. The Phase Il Technical Memorandum summa-
rized, integrated, and presented interpretations and conclusions based upon data gathered
during the Phase I and Phase II field investigations.

On July 7, 1992, EPA issued a UAO for Remedial Design and Remedial Action,
which binds Conrail and Penn Central to perform remedial activities described in the ROD
 and Statement of Work (SOW) attached to the Order. The interim remedial action for the
Conrail Site, as described in the SOW, will consist of the following elements:

e Ipstitutional Controls including deed restrictions for future use of the
railyard executed through the Elkhart County Recorder; restrictive
covenants ensuring that property outside the Conrail railyard on
which components of the remedy will be located (e.g., monitoring
wells, treatment facilities) will not be disturbed; and abandonment of
residential wells located within the area of contamination;

e Monitoring Program including groundwater monitoring in and around
the area of contamination and air monitoring of the treatment system;

mWnllbedmgned constmcted operated andnunmnedto
prevent further horizontal and vertical migration of contaminated
groundwater located northwest, downgradient from the Conrail
railyard by extracting water from the plume, treating it using air
stripping, and discharging it to the St. Joséph River;

¢ Fence Instaliation to enclose groundwater extraction and treatment
facilities;

* Provision of an Alternate Water Supply through the design, construc-
tion, and first-year operation and maintenance of a distribution
system extending from the City of Elkhart water supply to affected
residential/business areas located downgradient from the Conrail
railyard, and maintenance of individual water filter units or provision
of bottled water for those areas until the distribution system is

operational.

Conrail has retained GTI to design and implement the interim groundwater remedial
actions outlined in the SOW.

1-8
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Following submittal of the Phase [l Tecknical Memorandum in July 1992. E & E

recommended, and EPA concurred, that 2 third phase of investigation be conducted to meet
the remaining data requirements needed to address the RI objectives. In November 1992, the
Conreil RIFS Phase IIl Work Plan (E & E 1992b) was submitted to EPA. The Phase Il
field investigation began in late November, 1992, and was conciuded by early February,
1993.
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2. PHASE III FIELD INVESTIGATION PROCEDURES

This section presents the procedures used by E & E for data collection during the
Phase 111 field investigation.

2.1 LEAD-SCREEN AUGER SAMPLING

From December 1, 1992, to January 26, 1993, E & E subcontracted Bergerson-
Caswell, Inc. (BC), of Maple Plain, Minnesota, to perform drilling and related activities for
the Conrail Phase III field investigation. The first part of this work, from December 1 to
December 23, 1992, consisted of lead-screen auger (LSA) drilling and groundwater sampling
activities. Use of the LSA technique allowed sampling of the groundwater within the
plume(s) at discrete depth intervals to determine the vertical extent of contamination, and to
provide information on the optimum depths for monitoring well screened intervals. The
technique also was used to investigate the location and extent of potential source areas. A

-mmlofl6LSAboﬁngswa§¢oupluedbyBCunderthcdirecﬁonofE & E. The locations

of the Phase IIT L.SA borings, LSA31 through LSA46, are shown in Figure 2-1. Samples
analyzed at the field laboratory included 310 groundwater samples from discrete lead-screen
intervals, together with 135 duplicate samples, field blanks, and trip blanks. Samples were
analyzed using the purge and trap method with a gas chromatograph (GC) for CCl,
chloroform (CHL), (TCE), and 1,1, 1-trichloroethane (TCA). These compounds were chosen
based on the resuits from the Phase I and Il investigations. '
The LSA sampling was in accordance with the procedures specified in the Field
Sampling Plan (FSP). At each LSA boring location, BC used cither a CME 75 or a Gus Pech
drill rig to advance 4-%-inch inside diameter (ID) hollow-stem augers, coupled with a slotted
lead auger, by convethioml hollow-stem auger drilling methods. A stainless steel plug was
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inserted into the end of the lead auger to prevent heaving sands from cotering the auger. The
augers were advanced at 5-. 10-, or 20-foot depth intervals. At these discrete depths, the
S-foot LSA was sealed from the flights above it with a downhole packer system. The packer
system was constructed of a sliding head inflatable packer that expanded radially as pacumatic
pressure was applied. The expandable packer gland was mounted on a 2-inch ID mandrel
pipe. This packer assembly was attached to the end of a 2-inch ID stainless steel riser pipe
and positiomed downhole just above the LSA. When in position, the packer was inflated with.
nitrogen, creating aa effective seal over the cntire length of the packer gland element. This
seal isolated the LSA and thus minimized the volume of purge water generated. With the
pecker inflated, the level of standing water in the riser was measured with a graduated
stainless steel chalked tape so that the volume of water in the LSA section plus the 2-inch
riser could be caiculated. A mimicamm of three standing volumes of water was purged from
the LSA and riser with either a 1.75-inch outside diameter (OD) Keck™ or Grundfos™
varisble flow submersible pump positioned inside the LSA. Betweea volumes, the purge
when all three paramesers had stabifized for three consecutive readings (1 0.25 pH wunits,
450 gmbos/cm, and + 0.5 °F, respectively). If the LSA plus riser pumped dry, 15 minntes
of recharge was allowed and then pumping was resumed. If the LSA plus riser pamped dry
three times, the interval was considered to be purged and the sample was collected as soon 25
sufficient recharge had occurred. Following purging. the flow rate of the subssersibie pump
was substantially reduced and the groundwater sample was collected directly from the pump’s
discharge hose into two 40-mi glass volatile organic analysis (VOA) vials with zero
beadspece. Each vial was lsbeled with boring sumber, depth of sample, and dase/tine of
collection. Samples were cooled immediaely on ice and transported to the field laborasory
for OCl,, CHL, TCE, and TCA amalyses. A daily trip blank was prepared by the field
chemist from delomized waser, tramsported to the site, and analyrzed at the end of each day.
Afier each sample was collected, the pump, packer, and riser were removed from the
angers and decontaminated with 3 steam cleaner. In addition, 2 solution of Liquinox™ and
potable water, followed by s potable water rinse, was run through the pamp between samples
0 decontamsimate the internal elements of the pump and discharge hose. At least one rinsate
blank sampie of potable waser nan through the pump was collected daily and amalyzed at the
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field laboratory to monitor intemal decontamination of the pump. In addition, samples
collected directly from the potable water source were analyzed occasionally throughout the
LSA program to ensure that this water remained free from comamination; The source of
potable water was the City of Elkhart Water Works municipal supply.

Folldwing completion of each LSA boring, the stainless steel plug was removed from
the auger and the borehole abandoned by tremie-sealing with Enviroplug™ bentonite grout as
the augers were withdrawn. Drill cuttings were sealed in 55-gallon drums and bulked later in
roll-off boxes. All purge and pump decontamination water was also collected for disposal
(see Section 2.7, Investigation-Derived Waste).

2.2 SOIL SAMPLING

Soil sample collection procedures were performed in accordance with the FSP. From
January 18 to January 25, 1993, 13 soil borings, B40 through B52, ranging in depth from 1.5
feet to 150 feet below ground surface (BGS) were completed. Five distinct areas were
targeted in the Phase IIl subsurface soil investigation. Figure 2-2 preseats the locations of the
Phase HI soil borings. Two of the areas were sampled to further define the extent of source
areas identified during the Phase II field investigation: track 69 area in the eastern end of the
classification yard and track 65 and 66 area in the western end of the classification yard. All
soil samples collected from these 2 areas were analyzed only for Target Compound List
(TCL) volatile organic compounds (VOCs) at a Contract Laboratory Program (CLP) laborato-
ry. Three additional arecas were investigated to determine if they were potential source areas
contributing to known groundwater contamination: an area in the receiving yard upgradient
to LaRue Street area groundwater contamination, an area of reported spilled drums located
south of the repair yard and east of the car shop, and a location of a reported buried tank car.
Soil samples collected from these 3 areas were analyzed for TCL VOCs, semivolatiles, and
pesticides and PCBa, and Target Analyte List (TAL) metals at a CLP laboratory.
| Drilling was conducted by BC with the CME 75 rig and 4-%-inch ID hollow-stem
augers. Soil samples were collected continuously or every 2.5 feet with a 3-inch OD,
24-inch-long split-spoon. Each split-spoon soil sample was visually classified by an E & E
geologist, who maintained a detailed log of sample depth, blow count, recovery, soil
description, and organic vapor analyzer (OVA) readings. Phase III so0il boring logs are
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presensed in Appendix D. Between samples. the split-spoons were decontaminated with
Liquinox™ solution. isopropanol, and distilled water. Between borings, the augers were
decontaminated with a steam cleamer. After each boring, the hole was tremie-grouted to the
surface with Enviroplug™ bentomite grout as the sugers were withdrawn. Drill ctings were
contained in 55-gallon drums and later bulked in roll-off boxes for future disposal.

The OVA screening results, visual observations, and LSA resuits, where applicable,
were the primary criteria for selection of three depth-specific samples from each soil boring - -
for sebmittal so CLP laboratories for VOC amalysis. Additional analyses were performed on * -
samples from borings located in potential source areas investigated for the first time during
Phase III. Table 2-1 summarizes sojl boring samples sclected for specific analyses and the
CLP laborasory that did the amalyses. Results of these analyses are discussed in Section 4 and
presemsed in Appendix E, Table E-1.

2.3 MONITORING WELL INSTALLATION

Moaitoring wells were imstalled in accordance with the procedares in the FSP. From
Jarmary S 10 Jarmary 12, 1993, 10 new monitoring wells were installed in the study ares
based primarily on LSA sampling resuits and Phase [ and 1T groundwaser results. Typically,
the new moniloring wells were installed immediately upgradient, downgradiest, and within
preliminarily identified source areas to verify these source locations aad %0 provide
groundwater quality data accessary for the Risk Assessment (RA) and FS. Locations of Phase
111 monitoring weils are presented in Figure 2-3.

Monitoring well borings were advanced to various depth inservals by conventional
hollow-ctem auger drilling techmiques. Monitoring well numbers with 2 “BR® desiguation are
assigned 10 wells screened ou top of bedrock.  Soil samples for subsurface stratigraphic
descriptioa were collected from monitoring well borings using a 24-mch-long, 2-inch or
3-inch OD splis-spoon sampler at S-foot depth inservals, genenaily beginning at or near the
ground susface. The geologist maimtained a detailed log of sample depth, blow count,
recovery, soil description. and OVA readings. Monitoring weil boring logs are presemted in
Appendix D. Soll samples from screened intervals of the 10 new monitoring well borings
were collected and amalyzed for grain-size distribution by Aquatec Inc., Colchester, Vermsont.
Goain-size distribution results are presented in Appendix E.  After being described by the
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geologist, the split-spoon sample material was containerized with the cuttings for later
disposal.

All monitoring wells were constructed with 2-inch ID stainless steel flush-jointed riser
pipe and screens. Screens were 10 feet long with 0.01-inch slots of continuous wire-wound
design. A filter pack of 100% silica sand was created in the annular space surrounding each
screen to approximately 2 feet above the screen. In wells where the top of the screen was
located above the water table, a minimum 2-foot bentonite pellet seal was placed above the
filter pack and hydrated with potable water. In wells screencd below the water table, this
sealing procedure was not possible because of clumping and bridging of the pellets. In these
wells, a 2-foot seal of the thickest bentonite slurry that could be tremied was placed above the
filter pack. Both types of seals were allowed to hydrate until an adequate seal formed. Then
bentonite grout was tremied. from the seal up to within 2 to 3 feet of the surface as the augers
were withdrawn. A S-foot protective steel cover with a locking cap or flush-mounted well
protection was placed over each well and cemented in place to provide security. Table 2-2
presents the specifications of the 10 Phase IIl monitoring wells. Four shallow, two intermedi-
ate, and four deep monitoring wells were installed. _

. Between samples, the split-spoons were cleancd with a potable water and Liquinox
solution using a brush followed by potable water, isopropanol, and distilled water. The drill
rig, augers, rods, and ancillary equipment were decontaminated with a steam cleaner between
borings, as were all screens and risers before installation. Drill cuttings were contsined in
55-gallon drums and subsequently transported to bulk containers for disposal.

Completed wells were allowed to stand for a least 24 hours to allow the grout and
concrete pad to set before the wells were developed. The first step of development at each
well was to measure the standing water level so that the purge volume could be determined.
A Grundfos™ pump was used to purge the water for development. The purged groundwater
was tested for pH., conductivity, and temperature, and examined for relative turbidity/clarity.
Purging continued until pH, conductivity, temperature, and relative clarity had stabilized, and
thewéllwaspmducingathemimmachievablem. In many cases, this required purging
from five to 10 well volumes. Water-measurement and pump equipment was decontaminated
with a high-pressure steam cleaner between uses. All purge and decontamination water was
containerized for later disposal.

b Y1 L ecology and exviconment |
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2.4 MONITORING WELL SURVEYING AND GROUNDWATER SAMPLING

All monitoring well surveying and groundwater sampling procedures were performed
in accordance with the FSP. From January 19 to Jamuary 22, 1993, the elevations of the top
of the inside casing (TOIC) of the Phase Il monitoring wells were surveyed in feet sbove
MSL. The monitoring wells at location MW0S8 were resurveyed on Jamuary 24, 1993, after
being coaverted to fush-mounted wells. Sixty-seven Phase 1 and If wells were sampled from
November 16 10 November 19, 1992. From January 26 to Jamzary 27, 1993, the 10 Phase IH
momisoring wells were sampled. Water level messurements were collected prior to each
sampling event W docurnent similar growndwater flow patterns during each sampling event.

The TOIC of each Phase [Tl monitoring well was surveyed by E & E with respect to
a U.S. Geological Survey benciwnsrk, located on the Ash Road bridge over the St. Joseph
River and at an elevation of 735.80 feet sbove MSL, 10 a vertical accuracy of £ 0.01 foot
(see Table 2-3). The TOIC clevations were used to convert depth to water measurements into
clevations above MSL (Table 2-3). The horizontal location of each well was also determined
through acrial phosographs and a scale map of the study area.

Before sampling, waser levels were measured in all wells with a chalked, gradusted
calculations prior to sampling. Water levels were measured as depth below TOIC.  Seatic
water volames were calculated using the following formmia:

V = Te? (0.163)

Static volume of well, in gallons;

Length of waser colmmm, in feet:

Inside radims of well casing, in inches; and
A constamt conversion factor.

Bame
L B I

0.1

A maximom of three static water volumes was purged from cach well prior 00 sample
collection 80 casure that 2 representative groundwater sampie was collected. A Keck™ sub-
mersible pumap was used to purge all wells. At the end of each purge volume, the water was

26

0038



Coarail RI/FS

RI Report

Section 2

Rev. 0 March 31, 1994

three volumes were purged and measurements of pH (1:0.25 pH units), conductivity (50
pmhos/cm), and temperature (+0.5° F) had stabilized, the sample was collected. In the few
cases where the wells did not recharge quickly enough to purge three volumes, the wells were
purged dry, and the sample was collected when sufficient recharge for an adequate sample
volume was obtained. _

All groundwater samples, with the exception of the sample collected from monitoring
well MW18, were collected with bottom-loading stainless stee! bailers. Sample MW18S was
collected from a pitcher pump because aboveground damage to the well did not allow a bailer .
or pump to be placed into the well for sample collection purposes. During collection of all
groundwater samples, care was taken to minimize the loss of volatile compounds.

Bailers were decontaminated before each use with a high-pressure steam cleaner,
sprayed with isopropanol, rinsed with distilled water, and wrapped in aluminum foil until the
next use. The outside of the Keck™ pump and discharge hose were cleaned with the steam
cleaner, and the inside was decontaminated with Liquinox™ and distilled water.

Groundwater samples were collected for analysis from each monitoring well. Table
2-4 is a summary of the analysis program for groundwater samples including the analytical
fractions submitted for analysis and the CLP laboratory(s) performing the analysis. Results of
these analyses are discussed in Section 4 and presented in Appendix E, Table E-2. Samples
collected for VOA analysis were preserved with hydrochloric acid and packaged with ice. All
sample bottles were labeled, iced, packaged, and shipped in accordance with appropriate
procedures stated in the project plans. _

Duplicate groundwater samples were collected simultaneously with investigative
samples in equal volumes, with the same sampling equipment, and into identical containers. |
Duplicates were preserved and handled in the same manner as all other groundwater samples.
Field blanks were prepared from contaminant-free distilled water that was routed through
decontaminated sampling equipment. Field blanks were containerized and handled in the
same manner as all other groundwater samples. Duplicate and field blank samples were
collected at the rate of one per every 10 or fewer groundwater samples. Trip blanks were
prepared by E & E, transported on site by the sampling tcam, and shipped with the
remainder of the samples to the appropriate laboratory at the rate of onc per shipping
container containing VOA samples per day.

2-7
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2.5 DRAINAGE NETWORK SAMPLING

On December 18, 1992, five sediment and six water samples were coliected from the
storm waser drainage network on the Coarail facility. Figure 2-4 presems the schematic
layout of the drainage network, inctuding drainage flow directions and the sampie locations.
Sample locations were determined based on locations of known and potentially contributing
source areas, the flow path of the network from these source areas, and the ability to locate
- and access the network via the manholes. All samples were analyzed for TCL VOCs by CLP .
laboratories. Sediment samples were amalyzed by Clayton Laborasory, Nowi, Michigan and -
water samples were analyzed by Southwest Research Institute, San Antonio, Texas. Waser
samples were preserved with hydrochloric acid and packaged with ice.

Duplicate sampies were collected simubkaneously with investigative samples in equal
demmmmsmmmmw. Field
biacks were prepared from coataminant-free distilled water and handled in the same manner
a3 all other drainage petwork samples. Duplicate and field blank samples were collected at
the rate of ome per every (0 or fewer drainage network samples. A trip blask was prepared
by E & E, transported to the sise by the sampling team. and shipped with drainage network
waster samples to the appropriate laboratory at the rate of one per shipping container contain-
ing VOA samples per day.

To collect the samples, the manhole grates were removed. A bucket anger with
exension rods was lowered inso the casch basins and sedimert was scooped up from the

bottom of the drain pipe. The suger was then brought to the surface and sample bottles were hed

filled from the bucket asger with stinless steel spoons. The water samples were collected by
taping the sample bottie to the extension rod and lowering it to the bottom of the draim pipe.
In some instamces, # was necessary o create 2 depression in the sediment to allow the water
to seep inso the depression, in order to collect 2 water sample. A waser and a sediment
sampie were collected at each sampling location with the exception of location DWUO5, where
00 sediment was gvailable to sample. Between samples, all equipment was decontaminated
with an Alconox™ solution, isopropanol, and distilled water. The results of the analyses are
discmssed in Section 4 and are presented in Appendix E, Tables E-3 and E4.

2-8

0040



Connil RUFS

RI Repont

Section 2

Rev. 0 March 31, 1994

2.6 SURFACE WATER AND SEDIMENT SAMPLING

From December 15 to December 18, 1992, 25 surface water and 25 sediment samples
were collected from targeted ecosystems in the study area. The purpose of the sample
collection was to identify potential contamination in nearby aquatic and wetland habitats as
part of the EA and to obtain sufficient data to evaluate exposure routes as part of the Human
Health Evaluation (HHE).

The targeted ecosystems included the St. Joseph River, Baugo Bay, Baugo Creck, and
the ponds on the Conrail facility. The sample locations are presented in Figure 2-5.
Background surface water and sediment samples were collected from Baugo Creek (SW/SDOI
through SW/SD03) and the St. Joseph River (SW/SDl?dlmughSWISD22)upstrumofits
intersection with Crawford Ditch. In order to evaluate the ecological impact of contaminant
loading via groundwater discharge, surface water and sediment samples were collected from
transects within Baugo Bay and the St. Joseph River where they intersect the identified
groundwater contamination plume (SW/SDO04 through SW/SD16). One surface water sample
andomsedimemunplewmcoﬂeaed&omemhofdwmreeponds(swmmmmuh
SW/SD25) on the southern boundary of the Conrail property in order to evaluate the
ecological impact of contaminant loading through what appears to be a Conrail facility
underground drainage discharge into the porxis. Table 2-5 is a summary of the sampling and
amlysispmgrmforﬁewrﬁeewmandsedimanpla_imhndbﬁtheamlyﬂcﬂ fractions
submitted for analysis and the CLP laboratory(s) performing the !ﬂﬂiﬁk. Results of these
analyses are discussed in Section 6 and presented in Appendix E, Tables E-S and E-6.

Surface water and sediment sample collection procedures are in accordance with the
FSP. Surface water samples were genenally collected with a Kemunerer sampler. For a few
near-shore, near-bottom surface water samples, however, sample bottles were immersed in the
shallow water for collection. Sediment samples were collected with either a hand-auger or
Ekman dredge. All near-bottom, away-from-shore surface water samples and away-from-
shore sediment samples were collected between 20 and 100 yards from shore.

Surface water samples collected for VOC analysis were preserved with hydrochloric
acid and packed with ice, and surface water samples collected for total metals analysis were
preserved with nitric acid. Duplicate surface water and sediment samples were collected
simultaneously with investigative samples, in equal volumes, from the same location, with the
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same sampling equipment. and info identical containers. Duplicates were preserved and
handled in the same mammer as all other surface water and sediment samples. Field blanks
were prepared from contaminant-free distilled water and handled in the same manmer as all
other samples. Duplicate and field blank samples were collected at the rate of one per every
10 or fewer samples. Trip blanks were prepared by E & E. transported to the site by the
sampling team, and shipped with samples to the appropriate iaboratory at the rate of one per
shipping container containing VOA samples per day. All sample equipment was decon- -
sprayed with isopropanol, and then distifled water; and wrapped for protection when not in
use.

2.7 INVESTIGATION-DERIVED WASTE

Al drill cuttings from LSA. soil, and monitoring wefl borings were temporarily
stored in 55-gailon droms until the drams could be removed from the drilling locations,
usually within one to two days. The drums were then loaded onto a track by a BC employee
using a Bobcat™ and taken to the E & E field office located at Baugo Creek Park, where
they were emptied o 2 roli-off box. The emptied-out drums were then reused for tempo-
rary storage and transfer of investigation-derived waste. The drill cuttings were found to be
ooa-hazardous and the roll-off box contents were properly disposed of. All purge water from
LSA groundwater sampling. mositoring well development, monitoring well sampling, and all
decontaminstion water was coflected into either a 500-galion tank or 55-gailon drums and
tracked to the E & E field office. The contents of the 500-gallon tank or the dremns then ~
were pumped inso 2 7,000-gallon tanker and tested. The investigative-derived water was
property disposed of a the Elkhart Wastewater Treatment Plant.

2-10
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ANALYSIS PROGRAM FOR
PHASE I SOIL BORING SAMPLES

_ _ _ = .
Volatile
Organic ‘Semivolatile Pesticides/
Depth (feet) Analysis . Analysis PCBs
8-10 a - -
i8-20 a - -
22-24 a - - -
58 - 60 a - - -
118 - 120 a - - -
128 - 130 - - - - |
130 - 132 a - - - 'I
140 - 142 a - ~ - J
144 - 146 Da - - -
148 - 150 a - - -
B41 5-7 a - - -
21-23 a - - -
23 - 25 Da ~ - -
B42 3-5 a - - -
21-23 a - - . - {I
23-23 ) - - -
B43 3-5 a - - b i
1n-13 - a a -
13- 1% a a3 a b I
21-23 - Da Da b i
23-25 2 .- - -~
BA4 " 7-9 a - - - l
11-13 - - - b
13- 15 - a a b
15-17 R | 2 a -
Key at end of table.
05:ZFI0_CII-03214-D1
recycled paper 2-11 ecology and environment
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Key s end of mbie.
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Page 3 of 3

Table 2-1

ANALYSIS PROGRAM FOR
PHASE I SOIL BORING SAMPLES

Volatile
: Organic Semivolatile
Depth (feet) Analysis Analysis
R
Bs1 0-2 a
2-4 3
4-6 a
Bs2 05-1.5 a
S A = S e T
Key: . )
a  Amlysis performed by Southwest Research Institate, San Antonio, Texas.
b  Analysis performed by Keystone Laboratory, Houston, Texas.
D Duplicate sample aiso submitted for analysis.
- Sample was not submined for analysis. :
“:WW 1 . 2-13 ‘ecology and emvironment
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Note: Well conswrection details are prescated in Appendix D.

2-14




LY 0

Jeded bepA:m

S1-2

IWIUVOAIND pus LBogodd

Conrail RUFS

Rl Report
Section 2
Rev. 0 March 31, 1994
Page 1 of 7
-
Table 2-3

PHASE 111 GROUNDWATER ELEVATION DATA

-
November 15, 1992 January 23-24, 1993
Zone Interval Top of lnner Water Level Water Level
for Casing Elevation | Depth to Elevation Depth to Elevation Screened

Monitoring Potentiometric {foet above Water (feet above Water (feet above Interval

Well Number | Contour Maps | Mean Sea Level) (feet) Mean Sea Level) (feet) Mean Ses Level) (feet BGS)
_-T _ _
MWO01 Shallow 740.87 14.12 726.75 12.32 728.55 12-22
MWO02S Shallow 742.44 14.53 727.91 12.86 729.58 6.5-26.5
MW02D Intermediate 742.30 14.50 727.80 12.718 729.52 70 - 80
MWO02BR Deep 742.53 14.67 727.86 12.97 729.56 158.9 - 168.9
MWO03 Shatlow 738.80 9.37 729.43 7.33 731.47 5-25
MWO04S Shallow 740.80 17.46 723.34 15.79 725.01 155-355
MWO04D Intermediate 741.24 17.96 723.28 16.44 724.80 55 - 65
MWO0sS Shallow 734.86 12.46 722.40 11.01 723.85 46- 146
MWOSD Intermediate 73413 11.83 722.30 11.20 722.93 71 - 81
MWO06 Shallow 740.18 19.06 721.12 17.91 722.27 10-20
MW7 Shallow 731.64 -13.16 718.48 12.49 719.15 9-19 j
MWO7D Decp 730.67 N/A N/A 12.38 718.29 121 - 131
MWO08S Shallow 734.60 15.82 718.78 N/A N/A 14.5-34.5
Key at end of table.

05:ZF2901_CE388-03/2154-D)
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November 18, 1992 January 23-M, 199
Zona Interval | Top of inmer Water Level Water Level

for Cusing Elevation | Depth ta Elevation Depth 1o Rlevation Screened

Monktoring | Potentiometric |  (fest sbove Water (feet sbove Interval
Well Namber | Comtour Maps | Moss Sea LaveD |  (fest) | Mean Ses Leved (feet BGS)

MWOSD intermadiate 734.61 15.98 718.66 71-8)
MWOSBR Decp 734.79 16.12 118.67 N/A N/A 126 - 136
MWOSS Shaliow 731.68 N/A N/A 12.24 719.4) 14.5-34.5

MWOSD inesrmediase 1.7 N/A N/A 12.28 719.29 71 -8)
MWOSBR Deep 731.93 N/A N/A 12.68 719.28 126 - 136

Ll;lwoo Shaliow 740.43 20.7 719.20 19.86 720.57 1528

MW108 Shallow 728.70 1.18 717.58 10.84 717.86 9.19

MW10D Intermaediste 728.26 .93 72093 6.90 721.36 7-81

MWIIS Shallow 739.50 Dry N/A 15.94 723.56 10- 20
MW11D Incermedisee 739.28 16.64 722.64 15.78 723,50 34.5.64.5

MW12 Shallow 741,59 11.34 730.08 9.79 731.80 10-20

MW138 Shallow 750.20 12.50 731,70 10.94 739.26 10 - 30

MWI13D Intermediats 750.50 12.7 73175 11.24 " 739.26 70 - 80

Kay at end of table,

523000 _CEMNS-832154-D1
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Table 2-3
PHASE 11l GROUNDWATER ELEVATION DATA
______ et m——— N ini i
November 15, 1992 January 23-24, 1993
Zone Interval Top of Inner Water Level Water Level
for Casing Elevation | Depth to Elevation Depth to Elevation Screened
(feet ahove Water (feet above Water (feet above Interval
Mean Ses Level) (feet) Mean Ses Level) (feet) Mean Ses Level) {feet BGS) j
6.50 734.37 4.9 4-24 !
5.47 736.97 4.1 738.33 %0-100 |
4.93 738.58 a7 739.24 4.5-24.5 ﬂ
5.40 741.78 3.81 743.37 9.5-19.5 ||
I MW19S Shallow 752.30 13.28 739.02 11.97 740.33 10-30
MW19D Intermediate 79237 13.28 739.00 12.04 740.33 60-70
MW20S Shallow 748.41 12,67 735.74 11.59 736.82 -3
MW20D Intermediate 748.65 12.56 736.09 11.44 737.21 71 - 81
MW21S Shallow 754.83 14.03 740.80 13.02 741.81 14.5-34.5
: I MW2ID Intermediate 754.87 14.16 740.71 13.14 741.73 70 - 80
lmwzas Shallow 741.82 8.58 733.24 6.92 734.90 10- 30
MW23D Intermediate 742.29 9.97 732.32 8.32 733.97 70 - 80 l
I MW24 Shallow 745.12 10.68 734.44 9.08 73604 10 - 30 H

Key at end of table,
05:2F01_CT38-0021/94-D)
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Nevember 1§, 1992 Jamuary 2324, 199
Zone Interval Tep of lnmer Walse la;d Water Lavel
for Cosing Elevation | Depth t0 Rlevaties Depth 10 Elevation Screened
Monlioring Potentiometric (fest sbeve Water (feet nbove Water (fest above Interva)
WoR Nombe | oo Mo | Mosn o Lovt) | (o) | Mosm S e | )| v b Lot | _ ot B
’ h;:” Shaliow 74).72 2.04 I 733.88 8.21 735.51 10 - 20
MW26 Shallow 752.02 13.58 736.44 14,24 Ry 10 - 30
MW27s Shallow 51.87 11.58 740.29 10.30 741.57 B 8-18
MW Intermediate 75213 12.22 73991 10.98 741 .18 431 -531
_Mwass Shatlow 750.‘3 12.26 78.57 10.74 _ 740.09 8.5-188
Mwasl intermediase 091 | 1280 73041 nat | 1m0 -9
l MW298 Shatiow 51.717 [ e 10.09 741.68 8- 18
MWl interroediate 192,37 1.9 740.98 10,63 741.74 33.3 - 43,3
| Mwsos Shatlow 8,13 9.46 738.67 806 007 .18
| Mwsor Intermediats 74818 1000 108 | am 739.41 27927
Lmvsop Desp 748.09 10,04 738.08 8.67 739.42 947 104.7
| Mwome Desp LM 9.89 738.08 ™ 739.40 137 - 147
| mwnis Shallow 751,48 112 740.33 996 " 4149 8.5-18.5
Key at end of table.
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Table 2-3
PHASE IIl GROUNDWATER ELEVATION DATA
 November 15, 1992 January 23-24, 1993
Zone Interval Top of luner ‘ Water Level Water Level
: for Casing Elevation | Depth to Elevation Depth to Elevation Screened
Potentiometric (feet above Water {feet above Water {feet above Interval
Contour Msps | Mean Sea Level) (Teet) Mean Sea Level) (feet) Mean Sea Level) (feet BGS)
77777 B ol Bt B ———— e ——————— e e —rt
Intermediate 751.82 11.51 740.31 10.35 741.47 42 - 52
MW32s Shaliow 746.99 7.18, 739.84 5.97 741.02 18-28
MWw321 Intermediate 746.93 7.20 739.73 6.00 740.93 40 - 50
Mw33s Shallow '745.40 1.79 737.61 6.30 739.10 16.5 - 26.5
MWw331 Intermediate 745.31 7.00 738.31 6.53 738.78 35-45
MW34 Intermediate 744.33 9.58 734.75 8.04 736.29 40 - 50
MWw3s Shallow 748.50 7.68 740.82 6.61 741.89 20 - 30
MW36l Intermediate 747.04 8.36 738.68 7.08 739.96 45 - 55
MW37S Shallow 741.47 16.66 724.81 15.09 726.38 12-22
MW37D Deep 741.36 16.52 724.84 14.97 726.39 90 - 100
MWw3ss Shallow 13045 15.74 721.41 14.43 12272 1-21
MW38D Deep 736.84 15.43 721.41 14.13 2.7 90 - 100
MW39 Shallow 752.88 13.78 739.10 12.58 © 740.30 20-30

Key at end of table,
05:ZFX501_C1388400/21/94-D1
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Table 2-3
PHASE 1l GROUNDWATER ELEVATION DATA
November 18, 1992 January 23-24, 1993
Zone Interval Top of lnner Water Level Water Level
for Casing Eisvation | Depth to Elsvation Depth to Elevation Scresned
Mesaltoring Potsntiemetric (fest abeve Water (fest sbove Watsr (foet above Interval
Well Number | Conteur Maps | Msan Ses Leve)) (fost) Mean Ses Level) (foet) Mean Sea Level) (feet BGS)
MW40 Shallow 753.40 14.40 739.00 13.26 740.14 20 - 30
MW4) intsrmedian 741.55 7.86 731.69 6.29 735.26 65-7S
Mwa2l Insermedinte 742.19 10.87 731.32 9.17 733.02 40.1 - 50.1
MW438 Shatiow T28.92 8.09 72083 6.75 72217 6-16
MW43BR Desp 728.60 2.2 719.32 $.42 720.18 146.5 - 156.5 —|
| MWM4D Desp 739.71 17.10 722.61 15.62 124.09 1S - 125
MWwW4s Shallow 760.67 N/A N/A 18.90 1.1 18- 28 :I
MW443 Shallow 747.08 N/A N/A 6.07 740.98 18-28 —l
| Mwest Intermediste 4124 | NA N/A 6.27 740.97 ss.es |
I MW47 Shatlow 743.58 N/A NA 6.67 738.88 28-38
MWw4s Shallow 751.12 N/A N/A 9.57 741.55 18- 28
M\V“D _ Intermediats 743.62 N/A - N/A 6.31 739.31 75 .85
| Mwasen Desp 43,61 NIA NIA 6.28 ' 79.33 134 - 144
Kay at ead of tabls.
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Table 2-3
PHASE I1II GROUNDWATER ELEVATION DATA
Lo ——— —— .
November 15, 1992 January 23-24, 1993
Zone Interval Top of Inner Water Level Water Level
for - Casing Elevation | Depth to Elevation Depth to Elevation Screened
‘I Potentiometric (feet abave Water (feet above © Water (feet above interval
Contour Maps | Mean Sea Level) (feet) . Mean Sea Level) (feet) Mean Sea Level) (feet BGS)
Deep 731.42 N/A N/A 14.71 722.71 110 - 120
Deep . ' 141.0§ ' N/A N/A 4.49 736.60 103 - 113
====-====L—-==——--===—'

The St. Joseph River elevation (in fect above MSL) at the Ash Road bridge was 715.61 on November 15, 1992, and 715.65 on
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Table 24
ANALYSIS PROGRAM FOR
PHASE I GROUNDWATER SAMPLES
MWOl 111692
Mwazs 1" a
MW02ZD 1171782 3
MWOZBR 111" : a
Mw3 111692 a
MWOS 1111692 a
k MWD 1n1eMm a
M MW0sS 11n16Mm a
ﬁ MWOsD 111692 a
\
| MWOs 111692 a
MWO7S 1111692 3
Im MWOTD 12793 b
w MWSS 1nmm a
L MWOsD 1nnm a
MWOmR tnmm a
‘ MWO» 1nem a |
r MWioS 11165 a !'
MWIeD 111692 a
MW1iS 1NN a
MWD 111" a
i MwI12 1nm a
Mw13S 11nmm Da
MW13D nnm a
M4 111992 a
[ MW1S 11nes a
Key 2 cad of table.
SR 2-22 ecology snd amvirensment
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Table 2-4
ANALYSIS PROGRAM FOR
PHASE I GROUNDWATER SAMPLES ‘
=
Well Number Sampled Analysis '
11/16m2 a |
MWI18 11192 s
MW19S 11/16/92 a I
MWI19D unem | a
MW20S 117192 a 1 -
MW20D 11792 a
MW21S 111692 Da
MW2ID 11/16/92 a
MW123s ' unme a
MW23D 1wnm a
MW24 1111892 a
[ MW25 } 1171892 a i
MW26 1111892 a |
MW27S 1171892 . a
MW27] 118m . a
MW28S 1171892 a ~
. Mw281 111892 . a J
I . MW29s - ) .
[ MwW291 11892 a :J
MW30S 11/18%2 a
MW301 111892 Ds
MW30D O 11sm a
i MWXBR 1/18m a
MW3IS 111892 . a B
MW3II 1171892 "
I MW325 nsm a
Key at end of table.
IOp—" | 0055
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Table 24
ANALYSIS PROGRAM FOR
PHASE I GROUNDWATER SAMPLES
Monktoring Dete Velatie Organic
Well Nember Sempied Anslysis
MW 1171892 3
MW31S 1171882 a
MW 1171892 a
MW 1171882 Da
Mw3S 11182 a
MW6 1118m ! a
MW3TS 1171982 a
MW3I7TD 1111992 a
“ MW3SS 1n9m a
MWD nnsm Da
NW» 1nnm a
MW - 1117192 a
MW4l 119 Da
MW 111y a
MWeIS 11N a
MW4IER unm Da
MW ) a
Mwas 1126193 b
MW4sS 12693 Db
Mwia 1126/ b
MW 1726/ b
Mwas 1726/ b
| MWD 172693 >
MW 126/ »
i MWS0 12193 » ﬂ
Key 2t end of mble.
. ST CERBRN > coslegy and covirenmrnt 0056
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Analysis performed by Natex/Pacific Northwest Environmental Lab, Redmond, Washington.

Duplicate sampie also submitted for analysis.

2-25

b Analysis performed by University of Iowa Hygenic Laboratory, lowa City, lowa.
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Table 2-5
ANALYSIS PROGRAM FOR
SURFACE WATER AND SEDIMENT SAMPLES
SWo1 ]
SwW2 b
SWO3 »
SW4 b
SwWos H ] 2 b
SWOs a a a » I
SwWO? a a L a » |
SWOs 3 ‘ 2 a ;I
SWOy De j Da Da D
swWo a I} a a ) j
swil 2 a 3 b I
swi2 a ] a [ |
SW13 Da Da Da Db 1
swWi4 3 ] a b
SWis a ) a [
SwWié 3 a - ]
- SWI7 3 a 2 [
sSwWis 2 ] 3 ®
sy s a a »
sW20 a a a b
SW21 2 2 2 b ]
swa 2 | a a ®
sw3 a | a a ] I
SWM ) a 8 » +
SW2s Ds Da Da Db ‘
sShot < < c d I
Kay st ead of wble.
SIrRARIRe - 2-26 ceology ond envirenmens
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Sample Volatile Organic

: Number Analysis

| spez c

Table 2-§

ANALYSIS PROGRAM FOR
SURFACE WATER AND SEDIMENT SAMPLES

Semivolatie | Pesticides/PCB Totat
ety L Anaiyis | Metals Analysis
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Page 2 of 3

SD03

SDO4

SDOS

SD06

SDO7

sDo8

SD09

SD10

sSD11

SD12

SD13

SD4

SD1S

sD16

sSD17

sD18

SD19

sD20

SD21

sD22

sD23

an.n.n.nn.n.a.'é.n.agn.n.n.E-ae.n.n.nn'n.

Key at end of table.
05:ZF901_CI338-0321/4-D1
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Amalysis performed by Southwesnt Research fastine. Sas Antonio, Texss.
Amlysis performed by Detachemn Laboratories. lnc. Sak Lake Caty, Unh.
Amslysis performed by Claywn Esviroumeatal Consultanes. Novi, Michigan.
Analysis performed by Keystione Lab-Houwswon, Howswon, Texas.

Duplicase sample also submilied for asalytis

Anmslysis wvas ant performed.

2-28
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3. PHYSICAL CHARACTERISTICS OF THE SITE

This section summarizes geotechnical information and dats collecied by E & E
during the Phase [l RI. This section also synthesizes data from all three phases of the RI and
presents a site-specific geologic and hydrogeologic analysis. Information compiled from the
examination of aquifer materials collected during drilling activities has been used to describe
the stratigraphy in the study area. Laboratory results of grain-size distributions for selected
samples of the aquifer materials have been used to further characterize the geologic and
ydrogeologic conditions in the study area. Static water ievel measurements and slug test
resalis have been used o calcolase bydsogeologic parameters.

3.1 GEOLOGY

The information collecsed by E & E during the subsurface investigations is used to
describe geological conditions present in the study area. The 52 soil borings and 77 boreholes
for mositoring well installation allowed for extensive coverage, with respect 10 area and
depth, of the stady area.  The combimed resuilts of the subsurface $0il investigations that were
comducted during the three phases of the RI show that the study area comsists of unstratified
sand and gravel glacial outwash deposits (see Appendices B, D, and F for drilling logs).
Figure 3-1 illustrates the locations of two cross-sections of the site; the cross-sectioss are
presensed as Figures 3-2 and 3-3. Drilling logs were used to construct these cross-sections
locased within the snxdy area. The cross-sections also show the screened interval of each well
or well nest.

Figare 3-2 is cross-section A-A’ with an approximase east-west trend that paraliels
U.S. 33. This cross-sectioa extends from MW12 1o MW40, and was constructed to illustrate
the extens of 3 5ik and clay usis ideakified in the smdy area that is cemered neas MWIS.

31
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Although this silt and clay has variable color and clay content, in general, it can be correlated
from MW 15 eastward to MW18, westward to MWS5I1, and southeastward to MW36 (see
Figure 3-3).

Figure 3-3 is cross-section B-B’ along a line bearing approximately southwest to
northeast, from monitoriﬁngéll location MW13 to MW16. This geologic cross-section was
constructed because it is hppiﬂximam!y perpendicular to the groundwater flow direction. Also
refer to Figure 3-1 of the Phase Il Technical Memorandum (Appendix B), which is a cross-
section that extends across the railyard to the St. Joseph River, and is oriented parallel to the -
groundwater flow directidni.“*EValumi‘on of the lateral continuity of clay and silt units shows
that the silt and clay is present as discrete lenses or masses. Figure 3-2, Figure 3-3, Figure
3-1 of the Phase Il Techﬁidd{ ‘Memordndwn (Appendix B), and the drilling logs clearly show
that there is no continuousidbuﬁning layer present in the study area. Below the discontinuous
silts and clays, the study arda is domlnated by interbedded brown sand and brown sand and
gravel. :
Table 3-1 shows the results 'df laboratory grain-size analyses for soil samples collected
during the installation of th‘l’hase HI monitoring wells. Ten samples were submitted for
grain-size analysis; Table 3-1 ‘summahws the results, which are presented in Appendix E, and
applies the Unified Soil daébiﬁmoﬁ System (ASTM D 2487-85) to the laboratory data.
Table 3-1 also lists the n#su#g obtathJ:d for specific gravity because this factor is utilized in

mass transport calculations. The sﬂe‘nﬁc gravity ranges from 2.61 to 2.72 with the average
being 2.67. A value of 2 aﬂ s normal for most sandy soils (Domenico and Schwartz 1990).
The soil samples were llq& m the depth of the screened intervals of the Phase IIT
monitoring wells. The samglés consist of
from 1 foot to 6 feet. Be

‘I'hcpredomumm pe shown in Table 3-1 is poorly graded sand (SP), based upon
the terminology used by ‘ J Jnified Soil Classification System. For practical purposes, the
sand and sand and gravel unit (in which most of the monitoring wells from all three phases

3-2
03:2F390)_CI388-08/2154-D1
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are screened) is best characterized as being near the dividing point of two classification
groups, that is, pporly graded sand (SP) and well-graded sand (SW). As shown in Table 3-1,
the percentage of sand in samples ranges from 59.0 to 97.0 for the 10 samples. Four of the
10 samples contain over 15 percent gravel. The results in Table 3-1 and Appendix E are
consistent with the cross-sections (Figures 3-2 and 3-3) in that the predominant unit underly-
ing the study area is interbedded brown sand with localized sand and gravel lenses. The

approximate thickness of this overburden ranges from 137 to 169 feet and the median depth to

bedrock is 150 feet BGS.

The bedrock units beneath the overburden consist of the Coldwater Shale of Mississip-

pian age and the Sunbury aad the Ellsworth Shales of Devonian and Mississippian age
(imbrigioa and Martin 1981). Shale was encountered and sampled while drilling at sevea
locations and in all cases the shale was bluish-gray to greenish-gray, pristine, dry, and’
extremely dense. Four of the sevea jocations were boreholes drilled for monitoring well
installation: MWO2BR, MW30BR, MW43BR, and MW49BR. Twoloc-iomw_uelud-
screen suger borings LSA 40 and LSA 42. and one location was soil boring B40. The
locations of the known depth 0 bedrock are widely spaced. For example, MW43BR and B40
are scparated by a distance of over 2 miles. For the purposes of groundwater modeling and
the evaluation of remedial akernatives, the surface topography of the shale bedrock can be
adequately described in the stady area. The areal distribution of the seven locations is
approxismasely linear, which allows for an apparent dip or slope of the bedrock surface to be
desermined. The true dip cannot be determined. The greatest apparews dip between any two
of the seven locations is 1 degree 0 the southwest. Comparisons between other pairs of
locatioms result in apparent dips less than | degree and reveal no tread or systematic patsern in
the direction of dip. The median clevation of the bedrock surface is 600 feet above MSL, and
nome of the sevea values deviates from this median value by more tham S percent. This
indicases that the bedrock is essemtially horizontal under the study area.  Because the bedrock
is not an aquifer and was obeerved t0 be pristine, dry, and extremely dease, the investigation
and analysis will focus on the glacial geology.

33
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3.2 HYDROGEOLOGY

The depth to the water table in the study area varies from approximately 3 feet BGS
to nearly 20 feet BGS. The observed depth to water depends on geographic location, season,
and elevation of the ground surface. The Phase III water level elevation data collected from
~ all monitoring wells were presented in Table 2-3. From December 1989 to JM 1993, |
water level measurements were collected from the existing wells on at least 14 separate
occasions. A comparison of the data recorded over this three-year time span indicates
fluctuations of less than 3 feet observed in the elevation of the potentiometric surface. The
relative static water levels among wells were consistent for each monitoring event, causing the
shape of the potentiometric contour lines to remain constant.

Groundwater table surface maps and interrhediate and deep potentiometric surface
maps were constructed to interpret groundwater flow patterns in the unconfined aquifer using
November 15, 1992 (see Figures 3-4 through 3-6) and January 23 and 24, 1993 (see Figures
3-7 through 3-9) data. The maps were constructed using the data from Table 2-3 to enable
comparison of the three zone depths in the unconfined aquifer. The shallow zone extends
from the water table to approximately 35 feet BGS. The intermediate zone spans 35 feet BGS
to 85 feet BGS. The deep zone extends from 85 feet BGS to the top of bedrock. Table 2-3
indicates the monitoring zone of each well. Water level data from monitoring wells screened
within these respective zones were used to construct the respective maps. Comparison of the
November 15, 1992, set of maps (Figures 3-4 through 3-6) with the January 23 and 24, 1993,
set (Figures 3-7 through 3-9) shows similar flow patterns for comparable zones. Both sets of
maps are also consistent with the shape of potentiometric contour lines determined during
Phases | and II. The median Phase III horizontal groundwater gradient is 0.0020 ft/f for the
shallow zone, 0.0019 ft/ft for the intermediate zone, and 0.0020 ft/ft for the deep zone.

Figures 3-4 and 3-7 show contour lines that represent the groundwater table in
November 1992 and January 1993, respectively. Groundwater mounds are present at
monitoring well locations MW18, MW30S, MW43S, and MW4S. The MW18, MW30S, and
MW45 mounds may be related to the clay unit beneath the northern portion of the classifica-
tion yard, as shown in Figures 3-2 and 3-3. This relationship between clay and mounding is
not consistent throughout the study area because other areas where clay or silt is present do
not exhibit mounding. An additional explanation for the groundwater mounding near MW18

34
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and MWA4S is based on the potential for greater recharge due to the adjacent open field near
these wells. The proximiry and shape of the St. Joseph River is also a contributing factor to
the curvature in the contours that is observed in relation to monitoring well location MW18.
MW4S is located within the railyard property and is at a ground surface elevation that is
approximately 8 feet higher than nearby wells located along U.S. 33 or south of the railroad
tracks. Two facstors may be respomsible for the groundwater mound at MW43S. Clayey silt
extends from 14 feet to 18 feet BGS at this location and the bottom of the screened ingerval
for MW43S is 16 feet BGS. The other factor is a pond that is located next to this well that .
may be acting as a localized recharge source to groundwater. The general groundwater flow
direction is to the west-northwest. In the LaRue Street area, however, the general flow
direction is north.

Figures 3-5 and 3-6 show comour lines that represent the potentiometric surface of the
insermediate and deep monitoring zomes for November 1992. Figures 3-8 and 3-9 are
additional maps comstructed using data from January 1993. These four maps are similar to
the two corresponding groundwater table maps with respect to the spacing of the contour
limes. For the geologic conditions im the Coarail Site study area, this indicates that the three
monitoring zoocs exhibit similar hydraulic conductivities. Comparison of the shape of the
exception that the intermediate maps cannot be used to evaluate the presence of the groundwa-
ter mounds at monitoring well locations MW18, MW43S, and MW45 shown using the water
table maps. This is due 10 the fewer locations of wells within the intermediate monitoring
zo0e. The groundwater mound locased at monitoring well MW30S is aot present in the
intermediate and decp zomes. The mound present in the shallow zone at MW43S is not
observed in the deep zome. Assuming the groundwater flow direction is at right angles to the
consour lines, the similarity in shape of the contour lines among the three zones indicates
similar groundwater flow paths.

Table 3-2 lists the vertical kydraulic gradients for the two Phase Il water clevation
data sers.  The vertical hydranlic gradieat (T) between two wells at a nested location was
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Ha - Hb

I = T (Eq. 3-1)

where H, is the water level elevation in the shallower of the two wells, and Hy, is the water
level elevation in the deeper well. The I, and 1, terms represent the midpoints (depth BGS) of
the screened intervals of the deeper and shallower wells, respectively.

These results show the same general downward gradient (as evidenced by the * +"
signs) in the study area that has been observed during the previous phases. The vertical
hydraulic gradients and the respective locations of the monitoring well nests in the study area
are consistent with groundwater recharge in the railyard and subsequent groundwater
discharge to the St. Joseph River.

Hydraulic conductivity values were calculated from slug test data collected during the
Phase II investigation, and correspond to the filter pack and aquifer material immediately
surrounding the screened interval of the tested well. These values may be influenced by
disturbances caused by monitoring well installation, such as intrusion of drilling mud into the
formation. It was noted in the Phase II Technical Memorandum that the wells installed using
the mud rotary technique displayed the lowest values of hydraulic comiuctivity. It is not
known whether the lower hydraulic conductivity values measured in the mud rotary-installed
wells are a reflection of the use of this technique or a difference in the geology at depth. A
causal relationship between mud rotary wells and low slug test results canmot be deduced
because the wells installed to monitor the deepest zone of the aquifer were the same wells
installed using the mud rotary technique. Because the distribution, range, and magnitude of
the slug test results are typical values for unconsolidated sand aquifers (EPA 1990b), the
horizontal groundwater velocity will be estimated in a marmer that allows for the results to be
applicable to all zone depths.

As a basis for comparison, the hydraulic conductivity value derived from the pump
test conducted in the study area by a water supply contractor (Peeriess-Midwest, Inc. [no
date]), can be utilized. A hydraulic conductivity value calculated from a pump test represents
the hydraulic conductivity of the aquifer material within the zone of influence of the pumping.
Hence, the impact of the disturbances associated with the monitoring well installation, as
described for the slug test, is reduced proportionally to the radius of influence of the
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pumping. For these reasons amd because of the heterogencity of the aquifer, variation
besween slug test data and a large-scale pump test’s data within one or two orders of
magnitude is not umusual.

Horizontal velocity (Vy) of groundwater may be calculated using the following
equation:

vy = ——— {Eq. 3-2]

where K, is the horizontal ydranlic conductivity, iy, is the horizontal gradicnt, and n, is the
effective porosity value (Domenico and Schwartz 1990). For the horizontal hydranlic
coaductivity values in the shove equation, E & E’s Phase 11 slug test results and pump test
data from Peerless-Midwest, Inc., can be used for comparative purposes. Table 3-3 presents
Table 3-3 was developed t0 illestrate minimum, mean, and maxismom estimased travel
times for groundwater based upon the ranges observed in the data sets for the input parame-
ters.  The hydraulic conductivity values range from the lowest to highest observed Phase I
siug test resnlts. A value that is within this range is the pump test result from Peerless-
Midwest, Inc. (no date), which serves as a comparison to the siug test method of measure-
ment. The geometric mean of the Phase 1 slug test resuits is also shown. The range and
median of the horizontal gradient were derived from Figures 3-4 through 3-9. The range in
effective porosity was estimated by compering the aquifer material descriptions derived from
grain-size analysis in Table 3-1 with representative values listed by Imbrigiota and Martin
(1981) and EPA (1983). The lower limit of velocity was calculated using the lowest
whereas the upper limit was calculated using the highest hydraslic conductivity, highest
gradicos, and Jowest effective porosity. The large range in groundwater travel times, as
shown in Table 3-3, is common for this calculation, and is due to the variation in the
aquifer. The variation in the hydraulic conductivity value is due to heterogeneity of the
glacial material. |t is important 10 note that Table 3-3 shows velocities and travel times for
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groundwater, not contaminants. The effect of retardation caused by the adsorption of volatile
organic compounds onto organic carbon has not been taken into account in the travel times
shown in Table 3-3. This concept will be presented and discussed in Section 5. The travel
times were calculated to establish a baseline for estimating the time required for groundwater
to migrate from a potential source to an arbitrary downgradient location and to estimate the
time required for groundwater to travel a given distance. Values from Table 3-3 will be
utilized in Section 5 in calculations supporting the potential that sources of the groundwater
contamination in the study area exist on the Conrail facility.

3-8
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" Table 3-1

GRAIN-SIZE DISTRIBUTION RESULTS FOR SOLL SAMPLES COLLECTED
DURING THE INSTALLATION OF THE PHASE Il MONITORING WELLS

Depth of Unifled Soll
Sell Bample Specifie Percent Percent Percent Classification System
et} Gravity Gravel Sand Fines Greup Symbel
FW* | ——— AR - AR — . A —
124 - 126 2.64 is.¢ 80.3 9 SP Poorly graded sand with
v . gravel
© 25-43 2.6 4.6 90.2 5.2 SP-SM Poorly graded sand with
sik
21-27 .12 13.2 59.0 278 M Silty sand
6-6 2.63 0.0 8.9 12.1 SP/SW-SM Poorly to well-graded
— 1 B N ] o sand with silt
325-U58 2.66 .3 59.7 58 SW-SM Well-graded sand with
] _ e ) gravel and sik
} 2l-22 2.6 0.0 9.0 L sP | Poorly graded sand
l 80-5 27 103 834 6.3 SP/SW-SM Poorly 10 wel)-graded
) 7 B 1 | sand with silt
138 - 140 2.67 _ .6 8l ?.3 ~SP Poorly graded sand
114 - 116 2.69 23.8 733 29 SPISW | Poorly to well-graded
, sand with gravel
106 - 108 2.67 15.2 82.1 2.7 SP. Poorly graded sand with
gravel
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PHASE Il
VERTICAL HYDRAULIC GRADIENTS
I MWO4S-MWO4D +.00174 +.00609
I MWOSS-MWO3SD : +.00151 +.01386
MWO7S-MWO7D N/A +.00768
MWO8S-MWosD +.00233 +.00233
MWO08S-MWOSBR . +.00103 +.00122
MWOSD-MWOSBR ~.00018 ' +.00018
MW10S-MW10D -04484 -05645
MW11S-MW11D N/A +.00135
MW13S-MW13D -.00091 +.00000
MW19S-MW19D -.00156 +.00000
MW20S-MW20D -.00636 -00709
MW21S-MW21D +.00178 +.00158
MW235-MW23D +.01673 +.01691
MW27S-MW271 +.01083 +.01111
MW28S-MW2s1 +.00464 +.00841
MW29S-MW291 +.00073 - +.00220
MW30S-MW30!I +.01700 +.01902
MW30S-MW30D +.00715 +.00750
MW30S-MW30BR +.00481 +.00519
MW30L-MW30D +.00058 -.00019
MW30I-MW30BR +.00032 +.00011
MW30D-MW30BR +.00000 +.00047
MW31S-MW311 +.00060 +.00060
Key at end of table. .
©Zrm B> _ 3-10 ecology and environment
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+.00013
+.01416

MW43S-MW4IBR

MWiES-MWVid

MW4ID-MWMIBR N/A
A

N/A Data not avadsble.
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Travel Time (Track Travel Thne (from
Hydraulic Conductivity (VM) derived from _ 65 to Intersection of Intersection of C.R. 1
Figures 34 Effective Velocity CR.12nd US. 33 and U.S. 33 to the St.
Data Source (cmls) | (R/day) Through 3-9 Porosity® | (feetiyear) ~4000 ft.) Joseph River ~7750 ft.)
LowestE & B 29x 103 8.3 0.0013 0.35 1 360 years
Phase II Shug Test
Result
Geometric mean of | 2.4 x 1072 6 0.0020 0.25 200 20 years 38 years
E & EPhase I
Slug Test Results
Peerless-Midwest 9.8x 102 280 0.0020 0.25 810 4.9 years 9.5 years
Pump Test Result
HighestE & E 1.1x 1071 300 0.0030 0.15 2,200 1.8 years 3.5 years
Phase IT Slug Test
Result

% Estimates based on grain-size analysis data and representative literature values with ranges chosen to illustrate expected variation.
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4. NATURE AND EXTENT OF CONTAMINATION

/

This section presents and discusses the nature and extent of contamination in soil,
groundwater, and the drainage network. The discussion of the nature and extent of source
areas is based on Phase I, I, and III soil analytical data.

4.1 LEAD-SCREEN AUGER SAMPLING RESULTS

MsecﬁonsunmrimanddiswssumeLSAsamplmgmnsﬁomthethm
field investigation. Eleven LSA borings were located in the County Road 1 plume and five
LSA borings were located in the LaRue Strect plume. All groundwater samples collected
using the LSA technique were analyzed for CCl,, TCE, CHL, and TCA at the field laborato-
ty. The method detection limits (MDLs) for these compounds were 8 ug/L, 9 ug/L, 7 ug/L,
and 7 ug/L, respectively. Appendix C contains the LSA sampling results and Figure 2-1
shows the LSA boring locations. The vertical distribution of contamination is presented and
discussed in a manner that is consistent with the interpretation of the groundwater flow
patterns presented in Section 3.2 of this report. To facilitate the discussion of the ground-
water monitoring approach and interpretation of analytical results, the aquifer has been
divided into three depth intervals. These three zones are used as a means to evaluate site
conditions and do not correspond to identifiable stratigraphic horizons. The shallow zone
extends from the water table (approximately 15 feet BGS) to approximately 35 feet BGS. The
intermediate zone spans the interval 35 feet BGS to 85 feet BGS. The deep zone extends
from 85 feet BGS to the top of bedrock.

4-1
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4.1.1 Cousty Road 1 Plume

LSA boring LSA32 was placed in the track 69 CCl, source area, which was

identified in the Phase Il investigation. to define the vertical extent of groundwater contamina-
ton. This LSA boring was drilled and sampled to bedrock (0 determine the presence or
absence of residual or pooled dense nonaqueous phase liquid (DNAPL) in localized horizons,
inciuding the top of bedrock. In the groundwater sample collected from the 18 to 23-foot
BGS sample imerval, CCl, was detected at 31,000 ug/L. This was the highest detected .

comcentration of any contaminant in a groundwater sampie collected using the LSA techmique

in the smady area. CCl, concentrations in the two other samples collected between 23 feet and
35 feet BGS were 6,400 xg/L and 1,800 pg/l.. Within the intermediate monitoring zone,
CCl, concentrations ranged from non-detect to 200 ug/L. CCl, was detected im groundwater
samples collected from the deep zove &t concemrations less than or equal to 84 pg/l.. The
groundwater sample collected from the interval on top of bedrock (143 o 148 feet BGS)
shows desectable levels of CCl,; however, this detection may be atributable to cross-contami-

LSA borings LSA34 and LSA36 were positioned at the approximate center of the
muin ciassification yard, which is hydraulically downgradient of LSA32, in order to locate the
path of the OC; groundwater plume originating from the track 69 source area. LSA34 and
LSA36 were drilled to 93 feet and 63 feet, respectively. The highest concentration of CCl
detected in LSA34 was 2.2 ug/L in the 23 to 28-foot sample interval, and the highest
concentration of CCly in LSA36 was 5.5 pg/L in the 13 to 18-foot sample interval. This
indicates that the CCl, contamination associated with the track 69 source area has limited
impact on the groundwaser quality at these locations.

TCE was detected in groundwater samples collected from LSA32, LSA3M4, and
LSA36. TCE was detected only once in LSA32 above the MDL in the groundwater sample
collected from the 28 to 33-foot sample interval at 3 concentration of 15 gg/l.. TCE was
desected above | pg/L in LSA34 at concentrations of 5.7 ug/L and 47 gg/L in the ground-
water ssmples coliected from the 18 to 23-foot and 23 to 28-foot sample inserval, respective-
ly. AxLSA36 located 250 feet east of LSA34, TCE was detected at a maximms concentra-
tion of 1,300 xg/L in the groundwater sample collected from the 38 o 43-foot sample
imerval. TCE concentrations gradually decrease from this high concentration with depth in
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the intermediate zone, such that TCE was detected at 25 pg/L at the bottom of the boring at
63 feet BGS. Based on field analytical data from LSA34. which showed a2 maximum TCE
concentration of 47 ug/L, and field analytical data from LSA36 and LSA2S (from Phase II,
see Appendix B), located east and west of LSA34, respectively, each of which revealed TCE
at concentrations greater than 1000 pg/L, it appears as if one TCE groundwater contamination
plume has been bisected in the vicinity of LSA34, or multiple TCE plumes are commingled
and are represented by analytical results from LSA36 and LSA25. The source(s) of the TCE
detected in these borings is unknown. ,

TCA was detected in LSA32 at a concentration of 9.6 ug/L in the groundwater
sample collected from the 48 to 53-foot sample interval. TCA was either not detected or
detected at concentrations <1 ug/L in all other samples from LSA32, LSA34, and LSA36.
In these same borings, CHL is present in groundwater samples where CCly is observed, at
relatively lower concentrations. This is consistent with the degradation process of CCl,
parent material undergoing reductive dechlorination to CHL daughter product (see Section
5.2.2). .

LSA boring LSA38 was completed in the track 65 and 66 TCE source area, identified
in the Phase [I investigation, to define the vertical extent of the groundwater contamination in
this area. The total depth of LSA38 is 148 feet BGS. LSA borings LSA42 and L.SA44 are
positibned downgradient of LSA38 in order to characterize the path of the plume originating
frorﬁ this source area. The total depths of LSA42 and LSA44 are 138 feet and 83 feet BGS,
respectively. TCE was detected above the MDL concentration in groundwater samples
collected from all three of these LSA borings, while CCly, CHL, and TCA concentrations
were detected below their respective MDLs in samples collected from the three locations.
TCE concentrations from LSA38 ranged from 28 pg/L in the 18 to 23-foot sample interval to
1,400 ug/L in the 78 to 83-foot sample interval. TCE also was detected at a concentration of
720 pg/L in the sample collected on top of bedrock (143 to 148 feet BGS) in LSA38.
Concentrations of TCE greater than 500 ug/L were present in the groundwater samples
collected from the shallow monitoring zone of LSA42 with the highest concentration (2,800
1g/L) detected in the 33 to 38-foot sample interval, a sampling interval which overlaps the
shallow and intermediate zones. TCE was not detected above the MDL in the deep monitor-
ing zone in LSA42. In LSA44, TCE was detected at concentrations greater than or equal to

4-3
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100 ug/L between 18 feet BGS and 58 feet BGS, with a zone of TCE detected at concentra-
tions greater than 500 ug/L berween 28 and 43 feet BGS. The results from LSA44 indicate
that TCE contamination extends into the intermediate monitoring zone at this location. The
shallow and intermediate contamination in this area can be auributed to the track 65 and 66
TCE source area. The presence of DNAPL or an additional source may be the cause of
contamination in the deep zone, however the source of the deep zooe contamination is
uvoknown.

Three LSA borings, LSA43, LSA4S, and LSA46, were positioned east to west,
respectively, along U.S. 33 to identify the path of the plume(s) at the border of the railyard
and to further define the groundwater contamination previously idemtified to the west of these
locations in the istermediate monitoring zone. The total depths of these borings were 68 feet,
93 feet, and 108 feet, respectively. CCl, and TCA were not detected in samples collected
from these three borings a concentrations above the respective MDL for each compowad.
CHL was detected only once above the MDL in groundwater samples collected from these
three borings at a concentration of 38 ug/L in the 103 to 108-foot sample interval in LSA46.
TCE was detected above the MDL in groundwater samples collected from LSA43 at
concentrations of 12 ug/L and 13 pg/L in the 23 to 28-foot and 63 to 68-foot sample

intervals, respectively. In LSA4S, TCE was detected above the MDL in the 58 to 63-foot and

78 0 83-foot sample imervals at respective concentrations of 350 ug/L and 13 xg/l.. In
LSA46, TCE was not detected above the MDL in groundwater samples collected in the
shallow and intermediate zones. In the groundwater samples collected within the deep zone,
the TCE concentrations raaged from {.400 xg/1. to 6,300 ug/L. Based on these data and
Phase 11 LSA results, this TCE at the border of the Conrail facility represents a continuous
phame that can be traced upgradient into the railyard and downgradient into the County Road
1 area.

LSA40 and LSA41 were locased and sampled to investigate the relationship between
the County Road 1 plume and the Charles Avenue contamination (see Figure 2-1). In LSA
40, CC1, and TCE were not detected at concentrations above the respective MDL for each
compouad in groundwater sampies collected to a depth of 93 feet. CCly, however, was
desected in the decp zone & a concemtration of 84 xg/L in the groundwater sample collected
from the 98 to 103-foot depth interval. CCl, concentrations increased to approximately 200
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pg/L at a depth of 108 feet and remained at this approximate concentration to a depth of 133
feet, before decreasing to concentrations below the MDL in the groundwater sample collected
from the 143 to 148-foot sample interval at the top of bedrock. In addition, TCE was
detected in groundwater samples collected from LSA4Q in the five sample intervals between
108 and 133 feet BGS at concentrations ranging from 55 ug/L to 98 pg/L. TCE was not
detected above the MDL in groundwater samples collected between 133 feet and 148 feet
BGS. | | S
In LSA41, CCly was not detected above the MDL in groundwater samples collected - .
0 a depth of 146 feet (top of bedrock). TCE, however, was initially detected above the

MDL in LSA41 in the groundwater sample collected from 108 feet BGS, at a concentration of
17 ug/L. TCE was detected at a concentration of 530 ug/L in the groundwater sample
collected from the 128 to 133-foot sample interval. TCE concentrations remained above 100
ug/L to the top of bedrock at a depth of 146 feet. These results indicate that the Charles
Avenue contamination is part of the County Road 1 plume. Within the Charles Avenue area,
the areal extent of TCE groundwater contamination appears to be greater than the CCl
groundwater contamination

4.1.2 LaRue Street Plume 5

LSA borings LSA31, LSA33, LSA3S, LSA37, and LSA39 were drilled in the east end of
the Conrail Site study area, on the Coarail facility adjacent to the receiving yard, in order to
delineate the source of the LaRue Street contamination plume within the railyard (see Figure
2-1). Based on data from previous investigations in the study area, the levels of contamina-
tion are lower in the LaRue Street area than those observed in the main classification yard.
Levels of contamination in this area are near or less than the respective MDLs. Figure 4-1
shows the locations of cross sections C-C’ and D-D’ created from the LSA borings in the
LaRue Street area. Figures 4-2 and 4-3 are cross sections C-C’ and D-D’, respectively, and
show the concentration contours of CCl4 and TCA within the aquifer.

~ Cross-section C-C’ (see Figure 4-2) is oriented south to north and includes LSA

borings LSA31, LSA35, and LSA33, respectively. The Conrail receiving yard is approxi-
mately midway between LSA31 and LSA3S. The groundwater flow direction is approximate-
ly to the north. LSA31 is upgradient of the receiving yard based on groundwater flow

4-5
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direction and has a total depth of 93 feet BGS. The highest concentration of any of the four
volatile compounds in groundwater samples collected from this boring anatyzed for in the
ficld laboratory was 3.5 ag/L. TCA in sampie interval 53 to 58 feet BGS. This indicates that,
with the exception of TCA, there are no sources of these compounds immediately upgradient
of the receiving yard contributing 0 the groundwater contamination ideatified downgradient
of this locstion. The location of the source of this TCA is not known. TCA cam be traced
within the istermediate zone with increasing concentrations downgradient of the receiving
yard from LSA3S to LSA33. TCA was not detected in groundwater samples collected from
the deep zone. The source of this TCA also is not known.

Cross section C-C’ (Figure 4-2) shows the absence of CCly in LSA31 near the waser
table and the presence of CCl at 13 sg/L in the water table groundwater sample collected -
from the 18 to 23-foot interval of LSA3S, which is located downgradient of the receiving yard
on the Comrail facility. Further downgradient in the general direction of groundwater flow,
OCl, was detected in LSA33 at a concentration of 34 xg/L in the groundwater sample
collected from the 18 w0 23-foot sample inserval and at a concentration of 24 xg/L in the
groundwater sample coliected from the 23 to 28-foot sample interval. The results shown in
the C-C’ cross section are comsistent with the Phase [I LSA results. Specifically, LSAIO,
which was completed at the present location of MW40, was sampled during the Phase IT RI
and revealed CCl, concentrations similar to those at LSA33 at a similsr depth. CCl; was not
desected above the MDL in groumdwater samples coliected from the intermediate or deep

The line of sectiom for cross section D-D’ (Figure 4-3) is oriensed east to west and
inchedes LSA borings LSA39. LSA3S, and LSA37, respectively. The LSA borings used to
crease this cross section are all locased downgradient of the receiving yard. LSA37 was
locased 30 fieet west of LSA3S, and LSAY9 was located 50 feet east of LSA3S. The
shallowest sample imterval, 18 10 23 feet BGS, from each of these three LSA borings exhibits
the highest concentration of CCl, for the respective boring. For this sample inserval, CCl,
was detected at concestration of 5.6 ug/L in LSA37, at a concentration of 13 gg/L in LSA3S,
and at a concentration of 70 pg/L in LSA39. Coucentrations rapidly decrease with depth
from these high concentrations. The western edge of this CCl, plume seems fairly well
defined by the groundwater results from LSA3S and LSA37, yet the castern edge of the-
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plume as identified through groundwater results from LSA39 indicates that CCl, groundwater
contamination extends further east and remains uncharacterized.

TCA groundwater contamination is limited to the intermediate zone in LSA37 and
LSA35. The shallow and intermediate zones, however, of LSA39 reveal TCA groundwater

contamination. The deep zones for these borings were not investigated. The pattern of TCA
contamination shown in Figure 4-3 is distinctly different from the pattern of CCl4 comtamina-

tion, suggesting separate contributing sources for these two compounds.

4.2 SOIL SAMPLING RESULTS

This section summarizes the subsurface soil sample analytical resuits from the Phase
Il soil borings. Appendix D contains the Phase III soil boring logs, and the analytical results
for the Phase III subsurface soil samples are presented in Appendix E, Table E-1. The
discussion portion of this section is an interpretation of the nature and extent of soil contami-
nation based on subsurface soil data from all three phases of investigation.

Five distinct areas were targeted in the Phase III subsurface soil investigation. Figure
4-4 presents the locations of the Phase Il soil borings along with selected volatile organic
results for subsurface soil samples. Two of the areas were sampled to further define the
extent of sources identified during the Phase 1I field investigation: the track 69 area in the
castern end of the classification yard and the track 65 and 66 area in the western end of the
classification yard. All soil samples collected from these two areas were analyzed only for
TCL VOCs at 2 CLP laboratory. Three additional areas were investigated to determine
whether they were source areas potentially contributing to known groundwater contamination:
an area in the receiving yard upgeadient of the LaRue Street area groundwater contamination,
an area of reported spilled drums located south of the repair yard and east of the car shop,
and a location where a tank car was reportedly buried. Soil samples collected from these
three areas were analyzed for TCL VOCs, semivolatiles, pesticides/PCBs, and TAL metals at
a CLP laboratory. Semivolatiles, pesticides/PCBs, and metals sample analyses will be used
during the FS, if necessary, and are also presented in Appendix E, Table E-1. Soil boring
locations were selected based upon LSA results where applicable; Phase I RI results; and site
background information. Soil sample intervals were selected for VOC analysis based on OVA
readings in split-spoon samples (presented in Appendix D) and/or based on the depth and
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aquifer maserial relative 10 the LSA groundwater resuits. Table 2-1 presemts the sampling and
analysis program for Phase 111 subsurface soils and indicates the sample interval sent for
analysis.

4.2.1 Track @ Sewrce Area

Three soil borings. B-40. B-41. and B-42, were completed in the CCl, track 69
_ source area in order to define the north and south extent of the source area. B-40, located )
immediasely north of track 68 in this source area, was advanced to bedrock in order to define -
the vertical extent of the CCl, source and to investigase the potential for residual and/or
pooled dense nom-aqueous phase liquid (DNAPL). Soil borings B-41 and B-42 were jocated
one track north and two tracks south, respectively, of the B-40 location. In s0il boring B-40,
OCl, was desected in sample inservals of 18 10 20 feet BGS and 22 to 24 fect BGS, &t
concentrations of 1,100 sg/ky and 64,000 xg/kg, respectively. CCl, was detected again in
this soil boring in the 128 to 130 feet BGS sample interval at a concestration of 16 xg/kg.
OCl, was mot desected in the 148 w0 150 foot BGS sample interval, which is located at the top
of bedrock. CCl, was detected 10 2 depth of 25 feet BGS in B-41 and B-42, at respective
concentrations of 4,200 xg/kg and 19 sg/kg. Soil sample intervals from oil borings in this
ares were seleceed for analysis based on LSA groundwater results.

4.2.2 Track €5 and 66 Source Area

Three soil boriags. B-47, B-51, and B-52, were compieted in the TCE source arca
between tracks 65 and 66 in the wessern portion of the classification yard, in order %o define
the north and south extent of this source area. In so0il boring B-47, the northernmost boring,
TCE was desected &t 70 xg/kg in the 2 w 4 foot BGS sample interval. In s0il boring B-51,
TCE was desected in the 2 % 4-foot BGS and 4 t0 6-foot BGS sample imservals, at respective
concentrations of 20 pg/kg and 89 g/kg. The compound 1.2-dichloroethene (total), a
degradation product of TCE, was detected in sample interval 2 t0 4 feet BGS st 2
concestration of 1,100 pg/kg. In the southernmost boring, B-52, TCE was not detected in the
soil samples collecsed.
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4.2.3 Other Potential Source Areas

Three soil borings, B-43, B-44, and B-45, were completed in the field just south of
the repair yard where drum contents were reportedly spilled. TCE was not detected in soil
boring B43. TCE was detected in soil boring B-44 at a concentration of 8 ug/kg from the 15
to 17-foot BGS sample interval, and in soil boring B-45 at a concentration of 17 ug/kg from
the 23 to 25-foot BGS sample interval. Soil samples collected from the 7 to 9-foot BGS

intervals from soil borings B-44 and B-45 did not detect TCE. These detected conccmratidm .

of TCE were detected in soil sample intetvals at or near the water table. CCl, was not

detected in any of the soil samples collected from these borings. Acetone was also detected in

soil borings B-43 and B-44 at a maximum concentration of 230 ug/kg. Although acetone is a
common laboratory artifact, it was also detected at low, unqualified concentrations of 38 ug/L
and 19 pg/L in groundwater samples collected from monitoring wells MW41 and MW51,
respectively. ' )

The reported buried tank car was located under a concrete slab adjacent to the
northwest corner of the Bridges and Buildings (B and B) Shop. Because the tanker was empty
and not filled with soil as anticipated, no samples from inside the tanker could be collected.

A soil boring, B-46, was completed, however, north-northwest of the tanker at a hydraulically
downgradient location, in order to determine whether the forraer contents of the tanker had
leaked into the subsurface and were contributing to groundwater contamination. Acetone was
detected in the 19 to 21-foot BGS sample interval at a concentration of 41 ug/kg. Three soil
borings, B-48, B-49, and B-50, were completed in the receiving yard on the Conrail facility
to identify the source(s) of the LaRue Street contamination plume. The soil boring locations
were determined based on LSA groundwater results. In soil borings B48 and B49, CCly
was detected in soil samples collected just above the water table at concentrations of 31 ug/kg
and 22 pg/kg, respectively. In soil boring B-50, CCl, was detected at a concentration of 29
ug/kg in the O to 2-foot BGS sample interval.

4.2.4 Discussion

Soil borings, along with subsurface soil sample collection, were completed during
each of the three phases of field investigation in order to determine the nature and extent of
identified and suspected source areas contributing to identified groundwater contamination.
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Figure 4-5 presents the soil boring locations. Soil borings B-01 through B-19 were completed
during the Phase | ficld investigation. Soil borings B-12, B-13. and B-14 are located east of
the Coarail facility in the East Leaking Tank Car area, which is outside of the study area as it
is presently defined: and therefore. they are not presented on Figure 4-5. Soil borings B-20
through B-39 were compieted during the Phase 11 field investigation, and B-40 through B-52
were completed during the Phase [ field investigation. Based on amalytical results from
subsurface soil samples, two source areas on the Conrail facility have been identified. A
discussion of each of the source areas follows.

A CCl, source area was identified in the eastem section of the classification yard
based on sebsurface s0il samples from soil borings B-24, B-25, B-26, B-40, B-41, and B-42.
Soil borings B-24, B-25, and B-26 are positioned west to east, respectively, in a 115-foot line
that is perallel 0 and just north of track 69. Scventy-five feet separate B-24 (western boring)
and B-25, and 40 feet scparate B-25 and B-26 (castera boring). Soil borings B-40, B41, and
B-42 are positioned on 3 30-foot north-south-trending line between tracks 67 and 70, roughly
bisecting the B-2S location. Based on amalytical data from soil samples collected from these
borings, CCl, contamination was detected in an area bounded on the west and east by B-24
and B-25, respectively (75 feet), and on the north and south by B-41 and B-42, respectively,
(30 feer). CCl, contamination was desected in 30il samples collected from these borings
betweea the depths of 18 feet BGS and 25.5 feet BGS (7.5 feet). The amalytical data from
these boundary locations are greaser than or equal to 1 mg/kg, suggesting that this CCl,
source area extends beyond the approximase boundaries established with the data so dase.
This source is located in the satwrased zone, in a stratigraphic unit that is more silty than the
stratigraphic units above and below . B-40 was drilled to the top of bedrock (150 feet) and
soil samples were collected troughout the length of borebole. CCl, was detected only once
between S8 fieet and 150 feet BGS at 16 pg/kg in the 128 to 130-foot interval sample.
Chiloroform was also detected in this interval at a concentration of 9 gg/kg. Groundwater
data (sce Section 4.3) and site background information indicate the presence of a CCl,
DNAPL sowrce.

A TCE source area was identified in the western section of the classification yard,
approximately 1,900 feet west of the eastern straigit-a-way between tracks 65 and 66.
Approximate dimensions of this source area are based on analytical data from subsurface soil
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samples collected from soil borings B-27, B-28, B-29, B-32, B47, B-51, and B-52. Soil
borings B-27, B-28, B-29. and B-32 are positioned on a 440-foot east-west line just north of
track 66. B-28 is located at the 1,900-foot mark west of the eastern straight-a-way; B-29 is
40 feet to the west of B-28; and B-32 and B-27 are 80 feet and 400 feet, respectively, to the
east of B-28. Soil borings B-47, B-51, and B-52 are positioned north to south, respectively,
in a 16-foot line between tracks 65 and 67, roughly bisecting the B-28 location. TCE
contamination was detected in an area bounded on the west and east by B-29 and BQ32,
respectively (120 feet), and on the north and south by B-47 and B-28 (10 feet). TCE

contamination was detected in soil samples collected from these soil borings at depths from 0

feet to 4 feet BGS. This TCE source area is located in the unsaturated zone. However,
groundwater data from wells located directly downgradient from this source (MW49D and
MWA49BR) detect TCE contamination at depths much greater than 4 feet BGS, indicating
unidentified TCE contamination deeper in the subsurface or an unidentified DNAPL TCE
source. _

CCly contamination was detected in subsurface soil samples collected from soil
borings B-48, B-49, and B-50 located on an east-west-trending line, just north of track 6 in
the receiving yard at the eastern end of the site, on the Conrail facility in the LaRue Street
area. Soil boring B-48 is located 970 feet west of the Conrail bridge over Nappanee Street,
and B-49 and B-S0 are 50 feet and 100 feet west, respectively, from B-48. The contamina-
tion in soil samples in this area is of low concentration (<31 ug/kg CCly), yet the CCl4
groundwater contamination in the LaRue Street plume is aiso of low concentration. CCl,
was detected in the 0 to 2-foot BGS sample interval in soil boring B-50. Although the

concentrations of CCl, detected in the soil samples do not definitely define a source area, they

do indicate the presence of surface and subsurface CC14 contamination potentially
contributing to groundwater contamination.

4.3 GR_OUNDWATER MONITORING WELL SAMPLING RESULTS
This section summarizes and discusses the results of groundwater samples collected
from monitoring wells during the Phase III field investigation. The County Road 1 plume

will be preseated first, followed by the LaRue Street plume. Phase III groundwater analytical

results are presented in Appendix E, Table E-2. All groundwater samples were analyzed for
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TCL VOCs a a CLP laboratory. Phase Il groundwater sampie results are presented on
Plate 1.

4.3.1 County Road 1 Plame

OCl, and TCE contamination were detected in groundwater samples collected from
monitoring wells screened in the shallow, intermediate, and decp 2ones on the Conrail
facility, at the St. Joseph River, asd in the area between these points (see Plate 1). The -
costamination in Charles Avempe and Vistula Avenue are pant of the single, indivisible
Coumty Road | plume. Groumdwater flow direction in all three zones is west-nosthwest, and
the groundwater contamination plume as defined by groundwater samples follows this path
from the Conrsil facility o the St. Joseph River. Based on groundwater flow direction,
groundwazer samples collected from momitoring wells jocated hydraulically upgradient of the
plame and o the Conrzil facility, MW2TS and [, MW28S aad [, MW29S and [, and MW31S
and I, aad groundwater samples from monitoring wells MW13S and D, located wpgradient of
the plume and the sise, did not desect any VOC contamimation. The identified OC1, and TCE
groondwater contamination will be presensed, respectively, for the shallow, intermediate, and
deep monitoring zomes of the agmifer.

The maximum coocentration of CC1, groundwater contamination (110,000 xg/L) was
desected in the shallow zooe in a groundwater-sample collected from monitorimg well MW46S
located in the track 69 area on the Conrail facility. Groundwater sampiles collecsed from
shallow monitoring wells MW47, MW26, and MW24, all on the Coarail facility, aiso
detecied CC14 at concestrations ranging from 24 ug/L (MW26) 10 150 xg/L (MW24).
Downgradient of the Coarsil facility, CC1 , contamination was detected in groundwater
samples collected from shallow mositoring wells MW 14, MW02S, MW37S, MW38S, and
MWOSS, at comcentrations ranging from 2 ng/L (MW14) to 820 gg/L (MWUBS).

COC1, contamination was desected ia the intermediate zone on the Conrail facility in
groundwaser samples collected from MW321, MW461, and MW49D at concentrations ranging
from 1 xg/l. (MW32 and MW49D) 10 3 xg/L (MW46]). Groundwaser samples collected
MW42, MW23D. and MW41, detected CCl4 at respective concentrations of 150 pg/L, 12
sg/L, and 8 pg/L. CCl1, was also detected in groundwater samples collected from
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intermediate monitoring wells located within the plume; MW02D, MWO0SD, and MWOSD; at
concentrations ranging from 17 pg/L (MW05D) to 360 ug/L (MWO8D).

On the Conrail facility, CC14 was detected in the deep zone in a groundwater sample
collected from MW49BR, screened on top of bedrock, at a concentration of 47 ug/L. CCl,
was detected directly downgradient of the Conrail facility in a groundwater sample collected
from a deep monitoring well, MW51, at a concentration of 42 ug/L. Within the plume
downgradient of the Conrail facility, CC14 was detected in groundwater samples collected
from the following deep monitoring wells: MW37D, MW38D, MW44, MW50, MWO7D,
and MWOSBR. CCl, concentrations in these samples ranged from 42 ug/L (MWO8BR) to
3,200 ug/L (MW38D).

TCE contamination was detected in the shallow zone on the Conrail facility in
groundwater samples.collected from monitoring wells MWA46S, MW32S, MW47, MW30S,
and MW24 at concentrations ranging from 1 ug/L (MW46S) to 1,100 ug/L (MW47).
Shallow monitoring wells located directly downgradient of the Conrail facility detected TCE
in the groundwater samples at concentrations of 13 ug/L (MW14) and 75 pg/L (MW23S).
Groundwater samples collected from shallow monitoring wells MW02S, MW37S, MW38S,
and MWO8S, located within the plume, detected TCE at concentrations ranging from 16 ug/L
(MW37S) to 110 pg/L (MWOSS). |

On the Conrail facility, TCE was detected in groundwater samples collected from the
following intermediate monitoring wells: MW461, MW321, MW36, MW49D; MW30lL, and
MW34. Concentrations in these samples ranged from 8 ug/L (MW49D) to 7,900 ug/L
(MW301). Groundwater samples collected from intermediate monitoring wells located
directly downgradient of the Conrail facility, MW42, MW23D, and MW41, had respective
TCE concentrations of 150 ug/L, 64 pg/L, and 15,000 ug/L. The TCE concentration of
15,000 ug/L detected in the groundwater sample collected from MW41 is the maximum TCE
concentration detected in groundwater on the site. TCE concentrations detected in
intermediate monitoring wells located within the plume, MW02D and MWOSD, had
respective concentrations of 500 xg/L and 130 pg/L. _

TCE was detected in a groundwater sample collected from a deep monitoring well,
MWA49BR, located on the Conrail facility, at a concentration of 20 ug/L. In the groundwater
sample collected from deep monitoring well MWS51, located directly downgradient of the
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Courail facility, TCE was detected at a concentration of 2,400 pg/L.. TCE was detected in
groundwaser sampies collected from the following deep monitoring wells located within the
plume: MWUO2BR, MW37D. MW44, MW50, MWOSBR, MWO7D, and MW43BR. The
TCE concentrations of the samples ranged from 5 ug/L (MWOBBR) to 1,100 gg/L (MWO?D).

432 Discumien of the County Road 1 Plume

Monisoring weils MW46 and MW47 are located directly downgradient of the CCl, -
source locased in the track 69 area and the TCE source located between tracks 65 and 66 )
area, respectively, in order to desermine whether these sources were contributing 80 identified
groundwater contamsination. Groundwater sampies coliected from MW46S and MW47
detected CCl at a comcentration of 110.000 sg/L and TCE at a concentration of 1,100 pg/L, -
respectively. Both CCl, and TCE, bowever, were detected in monisoring wells not located
direcily downgradient of the identified sources. For instance, OCly was desected in
groundwaser samples collected from MW49, MW47, MW26, and MW24, all locased on the
Coanail facility downgradicnt of the TCE source. Also, TCE was detected in the groundwater
sample collected from MW36, which is locased on the Connil facility and downgradient of
the Cclg source. A high level of TCE contamination was also desected in MW3O0L, located on
the Coarail facility, side-gradient of the identified TCE source. These groundwater data
strongly imply that additional sources of OCl, and TCE exist on the Conrail facility that are
as yet unidentified. The spetial distribution of the maximum and high conceatrations of CCl,
and TCE throughout the plume (laterally and vertically) slso suggests multiple, non-

Chioroform (CHL), a degradation (daughter) product of CCl,, was detected in
gromadwaser samples coliected from shallow, intermediste, and deep mosisoring wells located
throughout the plame. & was only detected in groundwater samples from monitoring wells
that also detected CC1,. The ratio of CCl, to CHL, calculated from desected concentrations
in groundwater sampics. does mot form 3 coasistent pattern that correlates with CCl,
coucestration, distance from the Coarail facility, or depth zone of the aqmuifier.

Methylene chlotide (MCY) is also a daughter product of CCly and of CHL. MCl was
desecsed oaly once in a groundwater sample (MW46S) at a concentration of 30 pg/L. This
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detection of MCl was not qualified as a laboratory artifact based on CLP quality-control
protocols.

CCl, and TCE are both DNAPL compounds. Concentrations of CCl, and TCE in
groundwater samples are equal to or greater than 1% of their respective solubilities
(8.00 E+02 and 1.10 E+03), suggesting the presence of a DNAPL source. The groundwater
sample collected from MW46S detected 13.8% of the solubility of CCl,, and the
groundwater sample collected from MW41 detected 1.4% of the solubility of TCE.
Therefore, the sources of the identified groundwater contamination may be DNAPL sources
(see Section 5 for further discussion of DNAPL sources). The distribution of CCl, and TCE
in the shallow, intermediate, and deep zones, close to sources on the Conrail facility and in
downgradient areas toward the river also suggests the presence of a DNAPL source.
Contamination in the deep-zone adjacent to the river may also have migrated to that depth
under the influence of the downward vertical gradients over the distance from the source to
the river, but deep-zone contamination on the Conrail facility due solely to the downward
vertical gradient is unlikely and may indicate DNAPL.

The groundwater sample collected from deep monitoring well MW43BR, located next
to Baugo Bay, detected TCE at a concentration of 450 ug/L but did not detect CCl at all,
although similar concentrations of CCly are detected in deep monitoring wells MW50 and
MWa44 (250 pg/L and 650 ug/L, respectively). This contamination is indivisible from the
County Rosd 1 plume. Deep groundwater flow may be influenced by the direction of flow of
the river, and may flow laterally (or southwesterly) prior to discharging to the river. If the
TCE detected in MW43BR originated from a spill that occurred earlier than the CCly spill,
the deep flow, influenced by the river’s flow, may have had time to carry the TCE comtami-
nation to this location but may not have had the time o transport the CCl, contamination 10
this location yet. '

4.3.3 LaRuve Street Plume _

CCl, contamination was detected only in groundwater samples collected from
monitoring wells screened in the shaliow zone in the LaRue Street plume. Groundwater
samples from monitoring wells MW4S and N(W48, both located on the Conrail facility, and
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MW40. locased directly downgradient of the facility, detected CCl, at the respective
coacentrations of 76 pg/L. 13 xg/L, and 22 pg/L.

TCE contamination was detected only once at concentrations above the Maximum
Contaminant Level (MCL) for TCE (S pg/L) in the LaRue Street plume. The groundwater
sample collected from the shallow monitoring well MW20S detected TCE at 15 pg/L.. TCE
concentrations detected in groumdwater sampies from shallow monitoring wells MW3S,
MW4S, and MW4S were all below the MCL. TCE was detected once in the intermediase
zome in the groundwater sample collected from MW20D located in the LaRwe Street
residential area at a concentration of 4 xgg/L. TCE was not detected in groundwater samples
coliecsed from the deep zone i the LaRue Street plume.

4.3.4 Discussicn of the Laltue Street Flane

Groundwater flow direction in the LaRue Street plome area is generally w0 the north.
A very slight groundwater mound exists in the shaflow zone, as cvidenced by January 1993
groundwaser elevation data for MW4S, MW35, MW48, and MW21S (see Table 2-3 and
Figure 3-7).

Mouitoring well MW4S is locased directly downgradient of the CCl, subsurface and
pear-sucface 30il contamimation desected in the receiving yard (see Section 4.2). MW4S was
focsted presuxnsbly upgradient of the receiving yard based on kydrologic data prior to the
Phase I field investigation. The groundwater elevation data from MW?21S indicases that the
MW21S location is wasfiected by the mounding. and can be considered directly upgradient or
backgrouad to the LaRwe Street plume and the Coanail facility. OCl, was not detected in the
gromadwater sample collecsed from MW21S, while groundwater and ssbsurface soil CCl,
contumination was detected on the Coarsil facility. CCl, contamination detected in the
groundwater ssmple collected from MW48 is probably the result of mounding of grouad-
waier, in the immediate area, transporting contamination in the direction of groundwater flow
awsy from the mounad.

TCE contamination was desected in groundwater samples collected from shallow
monisoriag wells on the Coarsil facility at concentrations below the MCL for TCE.
Conceatrations of 15 pg/L aad 4 xg/L. were detected in the shallow and istermediste zones,
respectively, in monitoring wells MW20S and MW20D in the La Rue Street residential area,
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downgradient of the Conrail facility. TCE was not detected directly upgradient of the Conrail
facility in the shallow and intermediate zones, as shown by analytical results of groundwater
samples collected from MW21S or MW21D. Based on groundwater analytical data collected

upgradient and downgradient of the Conrail facility, the source of the TCE contamination is
on the Conrail property, but is, as yet, unidentified.

4.4 DRAINAGE NETWORK SAMPLING RESULTS

The purpose of the drainage network sampling was to determine whether the drainage -

network is currently acting as or was historically a source of the widespread groundwater
contamination identified across the site. The drainage network schematic layout was supplied
to E & E by Conrail during the Phase III field investigation. Figure 2-4 presents the
drainage lines, flow directions, and sample locations. Network flow directions and access
points (manholes) were determined from the schematic layout and from discussions with
facility employees. The flow path of the network essentially is toward the main north-south
line, which drains directly into the secondary oil and water separator south of Crawford
Ditch. This oil and. watcrsepamorevmtunlly discharges into Crawford Ditch. Sample
lowxomwmdaemmdbuedonbcaﬂomofkmwnmdpomﬂymmﬁb\mngmm,
the flow path of the network from those sources, and the ability to locate and access the
network via manholes.

All drainage network samples were analyzed for TCL VOCs at a CLP laboratory.
The analytical results are presented in Appendix E, Tables E-3 and E4. Analysis of the
sedhnemaﬁdwaermlummcdnimsemkmuledmdmablelmkofm
or CCly. Six volatile organic compounds were detected: acetone, methylene chioride,
benzene, toluene, ethylbenzene, and xylenes (total). The acetone and methylene chloride can
be considered common laboratory artifacts given the concentrations that were present. The
remaining four compounds were detected in sediment sample DS02 and water sample DWO02,
both collected from a location in the drainage network inunediately upstream of the discharge
into the secondary oil and water separator. These four compounds are commonly associated
with gasoline or diesel fuel. These resuits show that the drainage network is not currently a
source of the identified VOC groundwater contamination, which resulted from surface spills
on the facility. The possibility that the drainage network historically acted as a conduit for
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VOC contamination cannot be assessed due to the lack of previous sampling data from the
network.

4.5 SURFACE WATER AND SEDIMENT SAMPLING RESULTS

This section summarizes the amalytical results of the sediment and surface waser
samples collected during the Phase I11 investigation in support of the risk assessment. An
amalysis of the results is presented in Section 6. The analytical results are presented in -
Appeadix E, Tables E-5 and E-6. Tables 4-1 and 4-2 summarize the organic and inorganic
analytical results, respectively, for each area in which a group of sedinent samples was
collected. Using the same format as the sediment data, the surface water sample organic and
inorganic analytical resuits, respectively, are summarized in Tables 4-3 and 44. All surface
water and sediment samples were anatyzed for VOCs, semivolatile compounds, pesticides/
PCBs, and inorganic amalytes, except for SW16, which was not analyzed for pesticides/PCBs.

Theee background sediment samples and three background surface water samples,
SD/SWO1 through SD/SWO3, were collected from Bango Creek, upstream of its discharge to
Baugo Bay. As shown in Table 4-1, the VOC and semivolatile compounds detected in these
beckground sediment sampies were toluene and two phthalstes. All three compounds are
common laboratory artifacts. No pesticides or PCBs were detected.  As shown in Table 4-2,
sixseen inorganic analytes were detected in these sediment sampies; the maxissom comcentra-
tion of cach anslyte detected in this growp of semples is also listed in the table. No VOCs
were detected in this group of surface water samples (see Table 4-3). Two phthalases and one
pesticide were the compounds desected in these surface water sampies. The phthalate hedl
in the surface water samples, along with the maximum concentration of each analyte detected
within this growp, are shown in Table 4-4.
’ Five sample pairs were collecied from Baugo Bay (SD/SWO4 through SD/SWUS), in
the approximste area where the County Road |1 plume discharges into the bay. The VOCs
detected in the sedimess ssmples were toluene, acetone, and methylene chioride. One
phthalste snd sevea polycyciic aromatic hydrocarbon (PAH) compounds were detected in this
group of sediment samples. Three pesticide compounds and Aroclor-1254 were also detected
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concentrations of semivolatile compounds detected in the sediment samples collected from
Baugo Bay were found in SD08. Most of these compounds were not detected in the
background samples. Sediment sample SDO8 also exhibited higher levels of most inorganic
analytes than were present in the background samples. Although only the VOCs and the
phthalate are common laboratory artifacts, it is not clear whether any of these compounds or
analytes are site-related. No YOCs were detected in this group of surface water samples.
One semivolatile compound, a phthalate, was detected and it is classified as a common
laboratory artifact. No pesticide or PCB compounds were detected in this group of surface
water samples. Twelve inorganic analytes were detected. Surface water sample SWO05
exhibited higher concentrations of most inorganic analytes than were observed in the back-
ground samples. Given the nature of the compounds and analytes detected in the surface
water and sediment samples from Baugo Creek and Baugo Bay, their relationship to the site is
uncertain.

Six sediment/surface water sample pairs were collected as background samples from
the St. Joseph River. These samples (SD/SW17 through SD/SW22) were collected upstream
of the location where Crawford Ditch discharges to the St. Joseph River. The VOCs detected
in this group of sediment samples were acctone, 2-butanone, and methylene chloride, which
are classified as common laboratory artifacts. Eighteen semivolatile compounds (consisting of
phenols, aromatics, phthalates, and PAHS), two pesticides, and Aroclor-1254 were detected.
Seventeen inorganic analytes were detected. No VOCs were detected in the surface water
samples. mmw,wmmdn.mmmm
detected. One pesticide was detected. Eleven inorganic analytes were detected. '

Eight sedimeént samples and eight surface water samples (SD/SWO09 through
SD/SW16) were collected from the St. Joseph River in an area that is part of the discharge
zone of the County Road 1 plume. Acetone, methyiene chioride, toluene, 2-butanone, 1,2-
dichloroethene(total), TCE, and CCly were the VOCs detected in this group of sediment
samples. The latter three compounds are attributable to the site and are not considered to be
common [aboratory artifacts. Some of these site-reisted compounds were detected in two of
the eight sediment samples in this group. TCE and CCl, were detected in sediment sample
SD10 at concentrations of 100 ug/kg and 67 ug/kg, respectively. TCE and 1,2-
dichloroethene(total) were detected in sediment sample SD15 at concentrations of 12 ug/kg
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and 32 pg/kg, respectively. One phthalate. nine PAHs. three pesticides. and Aroclor-1254
were the other compounds detected in this group of sediment samples. Eighteen inorganic
amaiyses were also detected in this group of sediment samples. The types of compounds and
analytes as well as their concentrations were similar to the background sample results from
the St. Joseph River. TCE was the only VOC detected in this group of surface water
samples. TCE was detected at a concentration of 35 gg/L in surface water sample SW15.
The TCE in this sampie may be atributable to the site. No VOCs were detected in SW10,
the sample corresponding to SD10. Four phthalate compounds were the only semivolatile
compownds detected im this group of surface water samples and cach is regarded as a common
laborssory artifact. No pesticides or PCBs were detected.  Twelve inorganic analytes were
desected.  The sample locations for this group of samples correspond to the discharge zone of
the plame. The relationship between the compounds and analytes detected im this group of
samples and the site is uncertain becanse similar resuits were obtained for the background
samples. Givea the nature of these compounds and analytes, oaly TCE, CCl,, and 1.2-
dichioroethene(sotal) can be attribused to the site through the findings of this investigation.

Theee sediment samples and three surface water samples (SD/SW23 through
SD/SW2S) were collecsed from the three ponds located south of the main classification yard
on the Coarail facility. Acetone and toluene, cach categorized as a2 common laboratory
artifact, were the only VOCs desected in the sediment samples. Eighteen semivolatile
compounds were desected in this group of sedimen samples. with most of the detections
present in SD2S, the sample coliected from the westernmost pond where an outfall pipe is
locased. Eleven pesticides were detecsed in SD25 and none were detected in the other two
sedimscnt samples. Aroclor-1254 was detected in SD2S at a concentration of 2,000 xg/kg.
Twenty inorgamic analytes were degected.  VOCs, semivolatile compounds, pesticides, and
PCBs were aot detected in these three surface water samples.  Eleven inorganic analyses were
desecsed. Mamy of the compounds and analytes detected in sediment sample SD25 appear to
be related 10 the sample location, which is near the outfall pipe. The apparent impact of the
outfall is wncertain becsuse the way in which the outfall pipe is connected %0 the Conrail
facility is wnknown.
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Table 4-1
SUMMARY OF ORGANIC DATA FOR SEDIMENT SAMPLES'
s-:-r N:'bm Sumple .&:mh Sample Nu::: SN23-52S
Location of Lecatien of Loeation of
Results Rangs | Number of |  Masimum Results Range Number of | Maximem Resubts Raage Number of |  Mazimum
Organic Parsmeter e Detections | Comcontrasion ee) Detections | Concentration [y Detectious | Concentration
[ Velathe Organic Compounds '

wethylene chloride ND ND o NA ND 46 s $Dos ND ND on N/A

scetone ND ND o NIA ND 100 s DO ND " n sD2s
1.2-dichlorocthens (o) | ND ND o3 NIA ND ND os NIA ND ND on N/A
2-buanooe (MEX) ND ND o3 NA ND ND s NIA ND ND on N/A

carbon tescachloride ND ND o NA ND ND oS N/A ND ND on N/A
wichloroeshene ND ND o3 NA ND ND ors NIA ND ND on N/A

tohsene ND ‘ in D02 ND 15 s $D0S ND 12 n sD2s
| Semivelatile Organic Compounds

A-methylphenol ND ND on N/A ND ND oS N/A ND 3l0. 3 sD2S
saphihalene ND ND o NIA ND os N/A ND 1o n sp2s
2-methyloaphialens ND ND on N/A ND ND os N/A ND 120 n sD2S
acensphihens 'ND ND on N/A ND ND oS N/A ND 1o T sD2s
dibenzofurse ND ND o NIA ND ND os NIA ND 2 n D13
fuoreme ND ND o NA ND ND os N/A 1m0 0 n sD2s
phesanthrens ND ND o N/A ND 350 T SDOS ND 390 "n sD2S
antracens ND ND ) NA ™ ND oS N/A ND 2 n sD2s

€5 25901_C4308-03739¢-D4
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Table 4-1
SUMMARY OF ORGANIC DATA FOR SEDIMENT SAMPLES
s-::-' sz SDe1-SDa3 Sumple wnhs;mm Sample Nm::: S023-5025
Lecatien of Lacatien of Location of
Results Range Number of Mazimem Results Runge Nutber of Mazimsm Results Range Number of Maximuin
Organic Parsmeter e Desections | Comeentration oy S Desactions | Concentration ghg) Detections | (oncentration
Pesticides/PCBe (Cont.)
Dieldria ND ND o N/A ND “l 215 $D0s ND ND un N/A
4.4"-DDE ND ND o N/A ND ND o NIA ND 170 1 sD25
Endrin ND ND on N/A ND ND ors NIA ND 170 13 sD2s
Endosulfan 1 ND ND o NIA ND ND ors NIA ND 12 in sn2s
i ND ND on N/A ND ND ors NIA ND 12 n sD2s
4.4-DDT ND ND on NIA ND ND oS N/A ND 200 1n sD2s
Meshoxychior ND ND o N/A ND ND o5 N/A ND 1o 1n D25
Endrin Aldehyde ND ND on N/A ND N o N/A ND 56 T sD2s
alpha chlordane ND ND o N/A ND 16 |ws SDO4 ND 9.2 11 sD2s
gamms chlordane ND ND on N/A ND 3.0 s $D03 ND 150 19 sD2s
Aroclor-1254 ND ND 03 N/A ND 130.0 s SDOS ND 20000 | i3 sp2s
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Table 41
SUMMARY OF ORGANIC DATA FOR SEDIMENT SAMPLES
81, Jusaph River Dashgronnd 81, Jesaph River
Suaple Numbors SD17-9033 , Noapls Numbers SD9-3D16
I Losation of Lacation of
Rasults Ronge Nombor of |  Masimass Recoln Rangs | Numhor of | Masimem
Orgasis Paramater oo Dutsstions® | Consentration vore Dutestions® | Consontrasion

Velnills Orguais Compannds

. e ) 0w | { sova N0 » " sUIe |

luwe | 1 » 3017 D 3 n ot |

Iidaboretemny  [w0 |0 ™ WA . |w n " D13
1-butmmnne GEEK) ND 18 w sDiva2 ND “ i sD14
cutemwueblorids | WD nD ™ WA ND o n 110
wishiarasthens wo D o NIA ND 100 m 3010

ol ND ND “ N/A ND ] m D12
Somirsite Orgemk Compuade L

tmbiphens m |w fm o w [ Joo T
—— wa  |wn Jeo [ o fwo for [
SN 7SN 7S F* T 7 w  fw  fo fua
scanaphihens e w | |son ND ND on NIA
ometos lw | i |som ND ND o NIA
[ 10 w | D19 ND ND o NIA
Jr—— © 00 | D1 |wo “w " 3012
sathrasens 12 mw | $O1 ND w |om NIA

Page 4l &
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Table 4-1
SUMMARY OF ORGANIC DATA FOR SEDIMENT SAMPLES
St. Jeaeph River Rackgrovnd St. Joseph River
Sample Numbers 5DI7-3D32 Sumple Numsbers SD#9-SD16
Lacatlon of Lacation of
Results Runge Numberof |  Maximum Results Range Namber of | Masimum
Organic Parameter (g Detectiens® | Concestration [ Detactions® | Concentration
Semivolatils Orgasic Compaunds (Cont.)
cerbazole 1% 190 " SD19 ND ND o NIA
fivoranthene 130 1,400 [T SD19 ND %0 sn spi2
pyrene 130 1,200 18 sD19 ND 1,400 n sbi2
butylbenzyiphihalaic N/A R | 010 NA ND ND o8 N/A
benzo(s)enthracene (] 690 s { sD20 ND 650 n sDI2
chrysene 2] 630 818 SD20 ND 710 59 sD12
bis(2-ethylrexyliphthalate 430 430 mn sD20 ND 1,400 n sb12
di-a-octylphthalame 150 150 i3 son ND ND o N/IA
beazo(d)fuorsnthens n %0 sIs $D20 ND 1,100 sn sb12
benzo(k)uorsathene 46 460 44 $D20 ND 370 n SDI4
benzo(a)pyrene 160 70 44 SD20 ND 430 27 SD14
indeno(l,2,3-cdlpyrene 6l 300 n $D20 ND 130 Ve sD10
benzolg b.ilperyleas 20 a0 n D20 ND ND o NIA
Pesticides/PCBe
Aldria ND ND o6 NIA ND ND on NIA
Eadosulfas | ND ND o N/IA ND ND on N/A

Page 3wt o
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ND: Cumpsund was saslysed for but nus deisuied,

/AL Net applisable; sealmum consemration corssapends 16 & nen-deiest cumeniration.
¢ Some resuis wors rejostnd due to majer vislation of schaisel or QC premess.

Source: Bcology and Enviconment, ln 1994,

Teble 44
SUMMARY OF ORGANIC DATA POR SKDIMENT SAMPLES
. Josoph River Bushgronsd 8. Jesegh River
Sumph Numbers $D41.0083 Sampls Namhors SD00-8D16
Losatien of Lesstien of
Resols Range Namber of |  Manimam Reswls Roage [ Number of |  Masimes
Orgaais Parseseter o Bussstions® | Comsmtraten pamrien Datostions® | Comssntration
Pessinides/PChe (Cant.)
| Disiarn xD ND o NIA ND ND ot NA
44008 ™ n ™ NIA ND o . D14
Ratris nD NO o NA ND . " 3014
PR ND ND o NIA ND ND on NIA
+.4'000 ND ND o NIA ND ND on NIA
44007 XD ND o NA ND ND on NIA
Para——— wD ND o NA ND ND o N/A
Sain akisbyde ND ND o NIA ND N o8 NIA
sipha chiordens ND 0.7 ™ £0%0 ND 0.6 " $D0Y
gamme chiurdens ND 12 4 012 ND 14 m sDié
Arecier- 1334 "o Q ™ 0% ND 1% “ 314
Kay:
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Table 4-2
SUMMARY OF INORGANIC DATA FOR SEDIMENT SAMPLES
s-::' m Sample .N::&.'gu-slm Sample Nm SD23-Sp2s
Lacation of Lacation of Location of
Resulis Range Numbsr of Maximum Resulis Range Number of Manimum Resulla Runge Number of Maximum
Anslyte gy Detostions | Concontration (mg/hg) Dutactions | Concentration (mg/kg) Detectious | Concentration

Al 1,960 3,000 n som 1,530 13,400 | 518 SDO4 1,240 10,600 3n sD2s
Antimony ND ND o N/A ND ND os N/A ND 26.9 ;] SD2s
Arsenkc 0.46 16 n SD0Y 0.37 149 51 SDOS 11 1.4 n sD1S
Barivm 5. 138 n SD0?2 6.1 182 S5 SDO8 10.5 2,420 V5 sp2s
Beryllium ND ND o3 N/A ND 0s us SDOS ND 0.66 1 SD2$
Cadmium ND ND on N/A ND ND o N/A ND 18.6 19 sD23
Cakcium 16,100 | 24,300 n SDOI 1,000 95,300 |} 58 SD0S 35,000 83,300 n SD24
Chromium 4.6 6.6 n SDO2 28 49 £ ] Spos 43 108 n SD2S
Cobak 14 32 n SD02 24 147 518 SDoS 21 69 n sD28
Copper 24 37 n Sho2 3.8 514 s SDOS 5.7 994 33 $D23
Tron 3,730 5,930 n SDO2 2,760 32,600 s SDOS 4,060 19,700 I sD23
Laad 1.5 1] mn sbo2 1.7 5.2 515 SDos 3.6 630 3 SD2s§
Magnesium 8,450 6.910 n $D03 357 15200 | 5/8 $D03 8,350 12,900 3 5D2$
Manganese 102 14 n so na2 1,860 7] $D0S e m n sb2s
Mercury ND ND on N/A ND 03 | D04 ND 049 9 sD2s
Nickel 42 79 1) sD02 43 30.2 18 SDO0S 6.2 216 313 $D28
Posassium 337 n SDO2 ND 1,810 ¥ 3D03 ND ND ;] N/A
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Toble 42

SUMMARY OF INORGANIC DATA ¥OR SEDIMENT SAMPLEN

Beuge Bay Beshground Dange By Poads

H Nembers SD81-800) Sample Numbers SDMDS Sampls Numbere $N23-SD25 L

Lasasien of Lasatien of Lacation of

Rcsults Range Nussber of Mesimen Rasults Range Number of ] Resulis Reage Nusasber of Mazimumn

Analyte —phg Detestions | Cosssmtrution mg/hg) Detagtions | Cunssntretion {mg/hg) Dutetions | Cuomsenivetion
_!!' !_ ND_# M N{A !‘27 B !lgw f” o NIA ND [ ] 173 sD1s
Sodium @8 | 721 L 002 .1 247 373 3008 “us tad ” sD23
Vanadium 37 0  |m soa2 X 3.3 v3 3008 X} » % 5023
Zinc 10.4 18.3 m 3003 104 194 373 sSDbos 21.6 3,29 11 SD23
TN CHNES Ly
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Table 42

SUMMARY OF INORGANIC DATA FOR SEDIMENT SAMPLES

St. Seseph River Backgreund 8¢, Josoph River
Sumple Numbers SD17-3D23 Sample Numbers SDIS-SDI6
Lecation of Lecation of
Resulis Raage Number of | Martwnem RessksRange | Numberof |  Mazbaum
SR e -.
Amimn 1,610 1050 | D17 200 |nso | so12
 Amimcey N |m o6 N/A ND N |on NIA
Arsenic 28 103 o6 17 2 2.5 n sp12
Barium 1.6 142 (7] sD17 10 n mn’ sD12
Boryllinm ND ND os N/A ND 13 n D10
Cadminm ND ND o N/A ND .5 ) D12
Calcium rL 77,100 6 D18 19 |00 |sn sD10
Chromiua 6. 15 P D17 11 3.9 ™ sDI0
Cobei 1.9 7 “ D17 2 13.7 " sDi2
Copper 33 “3 6 D17 2.7 6.7 " D10
lroa 5,000 31,200 o6 D20 470 13000 |an spiz
Lead 54 7.9 o6 sDI7 1.7 “ " SDI4
Magnesium 1190 21,500 5 sDIs 1,080 1nwo | sD12
Maaganese 8 1470 s D17 8.6 23% | D12
Merowy ND 28 T3 sD17 ND o {im sD13
Nickel s.s n1 6 o1 48 265 " sp12
Potssim ND %050 " o1 ND ND on NA

Page Sl &
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ND: Analyts was analysed for but sut deseused,

N/A:  Net appilcable; mazimwm concenration correspends 10 & mon-detect resull.
Sourcs: Hewlogy snd Bavironment, In. 1994,

Tabls 43
SUMMANY OF INORGANIC DATA FOR SEDIMENT SAMPLES
e, Jaseph River Bashgreuad N, Jeseph River
fample Numbers 8D17-8D22 Sumple Nombers SDO-SDI¢
Lomtine of Lacntien of
Resuits Roage Number of Msiman Resulls Rangs Number of Mazimem
Assiye —yhy Dutsmisss | Conssniration mphg) Detostions | Comssuirstiss
[ ed w ND o WA D ND o8 WA
Sadien 7.8 1” “ 017 “) ) " D14
Vamdem ) n0 “ s01? 12 83 " D14
Lins 143 154 o D17 13 198 " son
Ksy:

Pagy 4 8 4
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Table 43

SUMMARY OF ORGANIC DATA FOR SURFACE WATER SAMPLES

awuonud pue LBojoss

Bouge Bay Baskgronnd Bauge Bay Ponds
Semple Nembers SWOI-SWe3 Sample Numbers SW4-SWoS Sample Numbers SW23-SW23
" Locatien of ' Lacatien of Lecation of
Resulis Range Number of Mazimus Results Range Number of Maximan Results Range Nusuber of Masimum
Organle Pornmeter () Detastions | Concontration (/L) Detoctions | Comcontration gty Detections | Comcestration
Velatile Compounds _
irichloroethens Lnu ] ND | o ITUA ] ND J ND [ou l N/IA | ND I ND l o3 im
Semivelatile Componnds
diesthylphthalae ND ND a3 NA ND ND oS NIA ND ND on N/A
di-n-burylphehalate ND 07 w swn2 ND ND ors NIA ND ND o3 NIA
blaQ-chiybexylphthale | ND 0.1 0 SW01103 ND 1.0 Y Swos ND ND on N/A
di-n-octyiphthaiete ND ND on N/A ND ND o5 N/AS ND ND on NA
Pusticides/PCBs
Eadrin aldehyde ND 0.014 1;} swo3 ND ND os N/A 'ND ND ) N/A
-TPNN_CONTIDY
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Table 43

SUMMARY OF ORGANIC DATA FOR SURFAUK WATER JAMPLKY

ND.  Anslyw war snalysnd for byt s dutuniod,
N/A:  Not sppiicable; mazinwim eonuenisstion 001responds 10 & sun-deiect resull.

Source: Heology amd Envirvnmend, Ing. 1994,

8. Saseph River Beshgrovnd 1. Josrph River Buckgreund
Sueple Numbors SWITEWR Sumple Nwmbors SWIS-SW )6
o Losstion of Lacatien of
Risul Rungs Namber of sl Reswlt Runge Nesnbher of Mazimum
Organis Paramater 779, 3} Damsstions Consentratinn [P, F) Detestinns Consenivathn
Veinille Campuamd
rrimbiorasshen | no | no low  [wa IR [ swis
Gemmivalatiis Compounds -
dintiyiphshalote ND 1o 1 swip ND ) " SW1)
w ND 04 IM_ M 7 ND ND o N/IA
bo2-stbythezyliphshaions | ND 1o w e ND 0s n swos
dovprason w0 feo  Jus  [ow w s m_ [
Radein sidebyds I oo o | swa2 I [wo  |m NiA
Key:
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Table 44

SUMMARY OF INORGANIC DATA FOR SURFACE WATER SAMPLES

Bouge Bay Backgromnd Bauge Bay Ponds
Sample Nusbers SWO1-SWO) Sacapie Numbers SWos-SWoe Sample Nutmbers SW23-SW25
Locatien of Lacation of Lecation of
Rewlts Rangs | Number of |  Maximam Results Roage | Number of | Muximem Ressts Range | Numberof |  Mazksum
Asaiyte e Detections | Comcantratios PRy Detostions | Comcontration oo Detections | Coacentration

Jre— 2 m n swot ”s o | s swos ND 304 wn sw2s
Astimoay ND ND N/A ND 9.6 us swos ND ND o N/A
Arsenic ND 13 n swo1 ND 2 s swos ND ND on NIA
Buriem .1 . n swoi0y | 128 76 sts swos 133 106 n sw2s
Calcium 030 |00 | swo2 7400 |90 |ss swos as00 |20 ] sw4
Copper ND ND o3 WA ND ND oS N/A ND 199 n sw2s
fron 29 368 n swoi 200 a0 | swos 1.9 & n swas
Lead ND 11 n swot ND 28 s swos ND Ll n swas
Magossium 25900 {26300 |3 swa2 2090 [2860 |58 swos 1400 |[16100 |[3n sw2
Manganese 29 34 n swo3 2 139 us swos 182 286 n SW24
Potassium 0 [ | swoi 180 {530 | swos 130 220 o sW23
Scicalum ND 1.3 13 SWO1 ND ND oS N/A ND ND [172] NI/IA
Sodivm 14500 |10 |30 sww 990 |15600 | swos a0 |60 | sw2

ND 139 n swo) 129 0.8 s SWOI 1 v 158 n swas
CRI08-8VIM%e-D)
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Table 44
SUMMARY OF INORGANIC DATA FOR SURFACKE WATER
T — 01, Snsaph River
Sompie Nusbors SW17.5W23 Nomple Nummbers SWIS-SW14
| Lesatien of Lacstion of
Rosuis Raage Nombor of | Masimme Roswis Range | Nomber of | Mozimem
Asalyte ol Betostions | Camssuiration (L) Detostions | Censensration
| Almines w m o swn 12 2500 | swie
Ammey  |w ) 1. twn wD ni_ |3 swie
— 0 13 ) swn v fae " swie
Sariem 4 35 “ swi? va |[mw3 | swie
Calsim . nwe [ |w i w0 |10 | un swi¢
Copper L D o WA ND w  |on NIA
rea s e o swi? 152 0 | swis
Lees ND e | swn ND 53 0 swie
Magassue oo |mi0 | [ewn w0 |00 [ swizne
Mugae | see  Jam fe swis n w | swis
'-_.3 N 3.:2 77 Ll_’_l? o Wiy 1.820 2910 " swWié
L~ N w0 o NA ND v lon NIA
Solm sso [0 s W sy0 [ [ W0y
Zine | ND o WA w  Jwor | swor
Key:

ND: Analyis was analyzed for bt mn dusecied.
N/A:  Neot agpiisabls; maninmm conconuratiun susraspunds 19 8 nun-deiect rasult.

Source: Beology and Bavironment, lac. 1994,
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s. FATBANDTRANSPORTOFCEEMICAISOFPOTENTIALCONCERN

mmmam«mmmummma
the site. mmmmm.mmm.mmw
reactions. Aw&mdamkwmmmw
wilheundyaxumdchuiullmdiuwme&.)wq;hm.

mm«mmauc@msumuww
hydrocarbons, CCl, and TCE. This section discusses the fate and transport of these
m&umWWMmMme
mmﬂmmwmummamﬁm
wummwuummmmiﬁmwmmw
uﬁummamkwmmm(mm&

mm«mmmamuuzﬁummm
mdmwhuﬁumofmkm. Transport of chemicals in
cavironmeneal media is a functioa of the physical and chemical properties of the chemicals
and of the eavirommental conditions at the site. Physical and chemical propestics of the
MJMmdﬂeMmmmWﬂu
chemicals are discussed in the subsections that follow. This section will focus on subsurface
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spill event has occurred. The liquids released to the site may have included single chemicals
and mixtures of chemicals. The chemical composition of the liquids released and soil
composition will affect the mobility and fate of the chemicals of potential concern contained
within the liquids.

Table 5-1 presents a list of chlorinated aliphatic hydrocarbons of potential concern
and their associated chemical properties. A discussion of the general physical and chemical
properties affecting the mobility of the major chlorinated aliphatic hydrocarbons present on
the Conrail Site, and possible transformation reactions follows.

5.1.1 Volatilization :
Vapor pressure is a relative measure of the volatility of a chemical in its pure state,
and represents a-compound’s tendency to evaporate. It is an important determinant of the rate
. of vaporization from waste sites. A compound’s volatilization rate from water depends on its
vapor pressure and water solubility. Volatilization is an important factor when organic
contamination is within or close to the unsaturated zone.
The Henry's Law constant is the ratio of the compound’s vapor pressure (in
atmospheres) to its solubility in water (in moles/m’). As the concentration of the solute
approaches zero, Henry’s Law becomes a more accurate measure than vapor pressure for
predicting volatilization of the chemical to air from water. Compounds with Henry's Law
constants greater than approximately 10~ can be expected to volatilize readily from water.
“Those with values ranging from 1073 1o 103 volatilize less readily, while compounds with
values less than 103 volatilize slowly (Lyman, Reehl, and Rosenblatt 1982). Values for ~
Henry’'s Law constant (H) are defined by the following equation, where MW is the mole '
weight (see Table 5-1):

H . )'vapam(m)xMW_@moh) 5-1
(am - m?)/(mole j— ity @) [Bq. 5-1)

The chlorinated aliphatic hydrocarbons detected at the Conrail Site are volatile
compounds with vapor pressures ranging from 18.5 to 349 mm Hg (for tetrachloroethane
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(PCE] and methylene chloride. respectively) and with Henry's Law constants ranging from
2.03 x 107 10 2.59 x 10"2 arm-m3/mol (for methylene chloride and PCE, respectively) (see
Table 5-1). Some of the Henry's Law coastants shown in Table 5-1 were compiled from
references that are independent of the sources used to compile the solubility and vapor
pressure values. Use of Equation $-1 10 derive Henry's Law constants will resuit in small
varistions from the values shown. This is 2 reflection of numerous components that
contribute to the total uncertainty associated with the values listed in this table. The Henry’s
Law values shown in Table 5-1 suggest that the major chemicals of potential concern at the
Coarail Sise are expecied (o volatilize readily from water. Volatilization removes contaminant
mass from groundwater. resulting in the transfer of significant quantities of mass from
groundwaser 0 soil gas. Volatilization of dissolved organic solutes from groundwaser that is
in contact with a gas phase can be modeled using equilibrium concepts based on Heary's
Law. This mass law equation relates the comcentration of dissolved chemical in solution to
the partial pressure of the same chemical in a gas phase (i.c.. air or 30il gas) in contact with
the solution. The process is controlied by the concentration of the orgamic solute in the vapor
and water. An estimate of the sotal amownt of TCE and CCl, that has andergone
volatilization has not been calculsted. However, volatilization is 3 migration pathway that is
addressed in detail in the HHE (Section 6).

5.1.2 Liquid Tramspert

In pure form the chemicals of potential concern at the Coarail Site would exist as
liquids over the range of ambieat air pressures and temperatures expected 80 occur at the site.
The liquid deasitics range from 1.28 for 1,2-dichloroethene (1,2-DCE) 0 1.63 g/ml. for PCE
(sce Table 5-1). These deasitics are greater than the density of groundwaser (approximately 1
g/ml). Spills of these hydrocarbons that reach the groundwater would have the potential to
migrase dowaward through the groundwater colemn.

Water solubility (the maxiaman concentration of a chemical that dissolves ia pure
water & a specific temperature and pH) is a critical property affecting the environmental
transport of a chemical. Highly water soluble chemicals can be rapidly leached from soils or
waste and are generally mobile in groundwater, traveling through advection. Advection is the
process by which the bulk motion of flowing groundwater transports chemicals. The
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movement of chemicals in the water is also influenced by dispersion. Dispersion is the result
of molecular diffusion (movement from high to low concentrations) and mechanical mixing
(the result of variations in groundwater flow). Dispersion spreads the contaminant mass in
three dimensions beyond the space it normally would occupy due to advection alone. The
chiorinated aliphatic hydrocarbons detected at the Conrail site are moderately to poorly water-
soluble, ranging from 8 x 102 mg/L for CCl, to 2 x 10 mg/L for methylene chioride (sce
Table 5-1).

The groundwater contaminant distribution suggests that chemical releases likely
consisted of single-component liquid DNAPLs. DNAPL chemicals are immiscible with and
denser than water. Their immiscibility and high density enable DNAPL constituents released
1o a porous medium to penetrate the unsaturated zone and migrate downward into the
saturatedzomasasépmtenomqumpbau. DNAPLscanovercmvaporpr&mindn
unsaturated zone and pore pressure in the saturated zone if conditions are favorable (i.e.,

large releases of DNAPL), and flow downward until their progress is finally impeded.

Impediments to DNAPL flow could be a low-permeability geologic unit, a cohesive,

. continuous clay unit, or a dense shale bedrock unit.

A characteristic of DNAPLSs that also influences vertical migration is their relatively
low viscosities in comparison to water. It has been shown in experimental models by
Schwille (1988) that a DNAPL of lower viscosity than water will sink more quickly than
water through the unsaturated zone. Upon encountering a zone of lower permeability or a
capillary fringe, however, the DNAPL migration rate is substantially slowed and will only
pass through these layers at high hydraulic conductivity pathways, whereas the rate of
groundwater migration is not affected to the same degree. A DNAPL will descend faster in
the unsaturated zone than water because of its density and viscosity. In the saturated zone,
however, the pressures that must be overcome and the effects of buoyancy prevent rapid
movement of the DNAPL.

During the DNAPL spreading process through the unsaturated zone, the DNAPL will

beﬁhtoocwpyavailablepotespweofthenoil. A DNAPL will progress more rapidly

. through a moist unsaturated zone than a dry unsaturated zone because more pore spaces are

wetted in a moist medium and thus are not available to retain the DNAPL. Besides moisture,
the retention capacity of a soil can be influenced by low-permeability layers, capillary fringes,
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and depressions in the low-permeability layers, all of which can cause the released DNAPL 10
conceptrate. The residual saturation of a DNAPL in the unsamrated zone is typically present
as immobile. semi-isolated masses and siringers.  Finer-grained soil will typically exhibit a
greaser amount of residual saturation.

If the volume of DNAPL is sufficiently large and exceeds the retention capacity of
the unsamrated zome, the DNAPL can flow into the saturated zone. In this case, the DNAPL
must have sufficient driving fluid pressure force to overcome the pore pressure existing
between the groundwater and the porows media in order to penetrate the saturated zone. Only
then cam the DNAPL progress downward through the saturated zone, displacing and replacing
the growsdwater in its path. The residual saturation will exist as droplets of DNAPL within
the porows, saturated media. Residual saturation values are higher for the saturaced zone than
for the unsaturated 2onc—reaching 3 maximum value in porous media with a hydraulic
conductivity of 1 x 10 m/sec (Schwille 1988). DNAPLs will have great difficulty
peactrating sirata with hydraulic conductivities of less than approximately 1 x 104 m/sec,
cvea with 2 continuous source of DNAPL. The continuity and orientation of such inhibiting
layers have a direct effect on the distribution of the DNAPL in the subsurface such that
pooled or residual DNAPLs in the subsurface may be located at a considerable lateral distance
from the release location on the surface. If the DNAPL progresses to the bottom of the
aquifer, and the initisl release is large enough to exceed the residual saturstion values of the
unsaturased and ssturated zones, the DNAPL will pool at the bottom, essentially impervious
layer, and spread laterally 10 the exsemt the excess DNAPL volume allows.

The residual DNAPL in the unsaturated and saturated zooes and the pooled DNAPL
at the botsom of the aquifer are all aspects of a contributing source to growndwaser contamina-
tion. K is this extended source that will have significant implications on the groundwaser
contamimstion patern. Although DNAPLS are not miscibie with waser, contaminamsts from the
DNAPL sources are drawn into solution by infiltrating aquifer recharge and groundwater
flow; these contaminants. however, are seidom if ever detected close to their respective
solubility concentrations. Groundwater flow patterns will not affect the initial descent of the
DNAPL; however, they can influence contaminant concentrations in solution.

Kk has been estimased that the fractioa of total pore space containing DNAPL typicaily
ranges from 10% 0 20% in unsatarated soils and 15% to S0% in sapurased soils through
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which a DNAPL has traveled (Mercer and Cohen 1990). This indicates that a sizable volume
may remain in the area of the initial DNAPL source. In the groundwater, soluble portions of
the residual DNAPL will be leached from these areas by infiltrating water or moving
groundwater and travel by advection. Chemicals that compose DNAPLSs are only rarely
found in groundwater at their solubility limits because of diffusional limitations and
dispersion. Concentrations as low-as 1% of the chemical solubility may indicate the presence
of a DNAPL (EPA 1992a).

5.1.3 Sorption and Retardation |
Sorption of aliphatic chlorinated hydrocarbons is primarily dependent on the fraction
of soil organic matter in the aquifer. In addition to organic matter, residual petroleum oils
may also serve as a sorptive medium for organic chemicals (Boyd and Sun 1990).
~ The organic carbon partition coefficient (K,) is a chemical-specific measure of the
tendency for organics to be sorbed by the organic matter found in soil and sediment and is
expressed as:

K, . mg of solute sorbed on organic carbon/kg organic carbon (Bq. 5-2)
mg of solute/L of solution ' )

Ko values for the compounds listed in Table 5-1 range from 8.8 to 152 with higher
values indicating greater sorption potential. Generally, it is expected that sorption will be an
important transport process affecting the subsurface migration of the chemicals of potential

| concern on site.

Sorption is often described in terms of the distribution of the chemical between the
groundwater and aquifer materials. The distribution or partition coefficient (Ky) of chemicals
having solubilities no-more than approximately 0.001 mol/L (Domenico and Schwartz 1990)
is often described using a linear Freundlich isotherm (Karickhoff, Brown, and Scott 1979)
where K is defined as:
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. mg of solute sorbed om the solid phase/kg of solid phase _
K mg of solue/L of solution (Eq- 5-3)

Values of Ky will vary for cach chemical with the composition of the sorbing media.
Since the orgamic carbon content of the aquifer has a significant impact on sorption, Ky is
commonly normalized for the amoumnt of organic carbon in the soil (Karickhoff, Brown, and
Scott 1979) such that:

K, = K_f,, where f_ = the weight fraction of orgasic catbos in the soil.

The fraction of organic carbon was measured in four sampies collected from the
subsurface unconsolidated materials, ranging in depth from 7.5 to 24.5 feet BGS, during the
Phase Il investigation (sce Appendix B for analytical dats) (E & E 1991c). Sampie results
indicated that the carbon consent of the subsurface unconsolidased materials varied from
0.30% 0 2.38%, or an f,_ of 0.0030 to 0.0238, respectively. Using K, values given in
Table 5-1 and the measured minimuxn and maximum range values for ., calculated Ky
0.026 10 3.6 ml/g for methrylene chioride and TCA, respectively.

When 0o solute is sorbed 10 the solid phase, K is equal to zero, and it would be
assumaed that the chemical would move at the same speed as the groundwater. Ky is used to
desermime the retardation (Rp of a chemical with a lincar equilibrium partitioning in the
groundwaser, where:

e for retasdod chemical 10 reach 8 given poimt

R = timne for growndwater (or nomsorbing cheaical) %0 reach a givea poimt B 5-4
R¢ can be measured as:
57
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Py Ky
n

Ry=1+ (Eq. 5-5]

Where oy, = o, (1 - n) = bulk density and n is total porosity. The total porosity is
assumed to be 0.4 for the unconsolidated glacial outwash material (EPA 1983). This value is
coasistent with the value chosen for effective porosity (0.25) in Section 3 (EPA 1983).

A range of calculated Ry factors is presented for each of the chemicals of potential
concern on site in Table 5-2. These ranges were developed using low total porosity and high
organic carbon content (these assumptions are conservative with respect to estimates of the
mass removal rate through natural attenuation, i.c., 2 higher R factor, increasing the time
required for the chemicals to leave the source areas) and using high total porosity and low
organic carbon content (these assumptions are conservative with respect to the estimates of the
time required to reach sensitive populations, i.e., a lower Ry factor, decreasing the time
required for chemicals to leave the site). Values range from 1.1 (for methylene chioride) to
23.4 (for TCA), indicating that the aliphatic hydrocarbons present on site may be traveling at
90% (1/1.1) to 4% (1/23.4) of the rate of groundwater. Using a low organic carbon fraction
(0.003) and moderate total porosity (0.40) assumed to be typical for the predominant
groundwater flow paths in the unconfined aquifer at the site, retardation factors of approxi-
mately 2.5 were calculated for the two major chemicals of potential concern (CCly and TCE)
detected on site (see Table 5-2). The low organic carbon fraction was chosen because of the
likelihood that it is representative of the sand and gravel aquifer material that composes the
zones in the aquifer in which the majority of groundwater flow occurs. A retardation factor
of 2.5 implies that contamination will travel at 40 percent of the rate of groundwater.

5.1.4 Transformation Reactions

Hydrolysis and oxidation reactions are generally not a major factor affecting
chiorinated hydrocarbon contamination in groundwater systems. Chiorinated methanes (CCl,
CHL, methylene chloride), chlorinated ethenes (PCE, TCE, dichloroethenes [DCE], and vinyl
chloride), and TCA undergo sequential reductive dehalogenation under anoxic conditions as
reported by Smith and Dragun in 1984 (see Figure 5-1).

5-8
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PCE in amerobic soils has been shown 10 be slowly transformed through a series of
biotic and abiotic reactions to TCE, 1,1-DCE. 1.2-DCE. and vinyl chioride (Bouwer and
McCarty 1983, Vogel and McCarty 1985). Anacrobic biotransformation of TCA to 1,1-DCE
and 1, 1-dichloroethane has also been observed (Vogel, Griddie, and McCarty 1987). Vinyl
chioride may acommnuiate as the final product of this process if other carbon sources are
presemt (Vogel and McCarty 1985), but, in the absence of such sources, vinyl chioride may
be further degraded and uktimately mineralized (Parsons, Wood, and DeMarco 1984; Kieopfer
e al. 1985; Wilson e ol. 1986). The rate and extent of transformation reactions are highly
dependent on sise-specific facsors such as nutrient availability and microbial composition of
the soil. In groundwater systems, biotransformation processes are generally limised ¢o the
wpper 20 feet of the uncoafined aquifer becanse that is where the highest concentrations of

$.2 SITE-SPECIFIC FATE AND TRANSPORT MECHANISMS

The general processes and mechanisms discussed previously are applied in this
subsection in order to present a sise-specific analysis. The nature and extent of costamination
ia the study ares and the chemical data are more fully discussed in Section 4.

$.2.1 Movement, Mass, and Leading of Chemicals of Potential Concern
Detailed below are estimates of chemical travel time in groundwater, contaminant
mass remaining oa site, loading %0 the river. and rate of nateral atsenesation.

5.2.1.1 Trave Time

Contaminstion has been detected in the homeowner wells since as early as 1986 (Roy
F. Weston 1986b). Groundwater sampling in the Charles Avenue residential area was
compicesed in 1987 for the Peerless-Midwest, Inc., pumping test. The comcentrations observed
during the pumping test (388 ppb OCl, and 2.495 ppb TCE) (Peeriess [no date]) are not

Groundwater data from momisoring wells on site supplemensed by LSA data delineste
plumes of CCl and TCE crosmating from the identified source areas and exsending to the St.
Joseph River, a distance of approximasely 12,000 feet.
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Since groundwater travels in the range of 10 to 2,000 fect/year at the site, it would
take approximately 1,200 to 6 years, respectively, for groundwater from the source areas in
the Conrail railyard to reach the St. Joseph River. If CCly and TCE were not retarded, then
it would travel with the groundwater through advection at the rate of groundwater flow.

Carbon matter with available sorptive capacity in the aquifer materials would allow
sorption, resulting in slower travel times for chemicals dissolved in the groundwater compared
with groundwater travel times. It is estimated that CCl, and TCE will travel at approximately
40 percent of the rate of groundwater in portions of the aquifer where organic carbon with
sorptive capacity is available. :

The estimated travel time for chemicals to migrate from the source areas to the St.
Joseph River would range from six years for unretarded chemical transport through higher-
conductivity portions of the aquifer to almost 3,000 years for retarded chemical transport
through lower-conductivity portions of the aquifer. '

' 5.2.1.2 Contaminant Mass

The site hydrogeology indicates that the groundwater in the unconsolidated aquifer
materials follows a flow path with downward and horizontal components. Near the St. Joseph
River an upward component of flow is observed in nested wells as groundwater discharges to
the river. Groundwater samples indicate that all depth intervals of the unconsolidated aquifer
have detected concentrations of chemicals. "This suggests that in the source areas, residual
DNAPL may extend the full length of the aquifer. Horizontal groundwater flow paths at all
depths will have the potential of passing through residual contamination. The observed
variability in groundwater contaminant distribution supports the hypothesis that a tortuous path
of residual DNAPL extends to a significant depth in the unconsolidated aquifer materials.

The total mass (M) of chemical remaining in the aquifer 2s contaminants in the
groundwater and sorbed to aquifer materials can be estimated as:

Mp=RCnV " [Eq.56)

wherekfismemrdationfactor.Cismeeomﬂonofthechaniul in the groundwater,
n is the total porosity, and V is the bulk aquifer volume (EPA 1989a). This relationship
5-10

03: 28901 _CT38-03/21/94-D1L . | O 1 C‘ 5



Coarad RUFS

RI Report
Secrion 5
Rev. 0 March 31, 1994

applics because the concentration of the chemical in the groundwater is less than half of the
solubility of the chemical. Any estimated mass of residual DNAPL would nced 10 be added
%0 the total mass of the chemical as estimated through the equation.

The current plume coafiguration has been delineated by analytical data obtained from
groundwaser sampies coliecsed from nested welis and LSA data.  These data indicase a wide
variation in chemical concentrations measured in groundwater. The ramge of variability and
the extent of the CCl; and TCE plumes are similar. For the purposes of this estimate, it is
sotal contaminant mass within each plume is the same. The dinensions of each plume are
approximasely 3,000 feet wide, by 12,000 feet long, by 125 feet deep, or approximately 4.5 x
10° 23 (1.274 x 10! titers) in size.

The varisbility of the chesmical concentrations withia the plume over which the
contaminant mass is being messwred requires assigning concentrations o volumes of the
phame ©0 obain a weighted average. A simplified estimate of the total chemical mass in the
aqmifier is obtained by sumeming the mass of chemicals in each volume, as shown in Table 5-3.
For this simplified estimate, it is assumed that the weighted average concentration for CCl,
and TCE is the same. The cosceatration for each volume fraction was approxisssted from
LSA sampling and momisoring well sampling results. At 1.274 x 10! lisers im size, 80
percent of the sotal plume’s volame contains contamination a 1 ug/L or less. The estimmate in
Table 5-3 shows that the majority of the total mass of chemical is comtaimed in 0.11 percent of
the sotal volums of the phame. The highest TCE concentration detected was 15,000 pg/L.
Although not reflected ia the anslytical results, it was assumed that the estimated sum of the
wmass of TCE includes 0.01 percent of the aquifer at 100,000 ug/L. TCE. OCl1,4 has been
deseceed at this level, but TCE has not.  This assumption for TCE is compensated by the fact
thet TCE is obeerved 10 occupy a larger voleme thaa CCl, for the 1,000 xg/L 0 10,000
ng/L concentration range. Based on the stated assumptions. this simplified calculation is
justified 0 give a reasonsbile estimate of the dissolved and sorbed mass of CC1, and TCE.

The estimated total mass of chemicals in the groundwater and sorbed 0 aquifer
materials is estimased at 4,557,000 grams or 10,000 pounds each, for both OCl4 and TCE.
The result of this calculation is directly dependens wpon the Ry value that is chosen.  As was
shown in Table $-2, this perameser may be highly variable. The mass of CC14 aad TCE in

5-11



T P —— T Y, T

Conrail RI/FS
RI Repont

Section $

Rev. 0 March 31, 1994
the groundwater and sorbed 1o aquifer materials must be added to the residual DNAPL
trapped in the aquifer material.

The estimated mass of residual DNAPL can only be very generally approximated
because the spill volume is unknown An estimate is needed because groundwater analytical
data imply that residual saturations of DNAPLs, CCl, and TCE, are present in the aquifer.
Assuming that residual DNAPL remains in 15% of the total porosity (estimated mean value of
0.40) of the saturated unconsolidated glacial materials on the site and that the DNAPL's
downward extent after a single spill event is primarily within an area 10 feet by 10 feet with a
depth of 125 feet, then potentially 750 £ of DNAPL is present for each compound.
Assuming an estimated 100 pounds per ft> of DNAPL indicates that residual DNAPL may
contribute 75,000 pounds (34,020,000 grams) of contaminant mass on the site for each of the
two compounds. Since the actual volume of the initial spills and the volume of residual
DNAPL is not known, this approximation may be in error by several orders of magnitude.
The total mass of chemical in each of the plumes would be approximately 38,577,000
(4,557,000 + 34,020,000) grams or approximately 85,000 pounds.

A mass of 85,000 pounds is equivalent to approximately 6,800 gallons of DNAPL.
This volume is consistent with a volume that could be released from a single tank car spill
and with the size of some of the past spills recorded at this site.
5.2.1.3 Chemical Loading to St. Joseph River

The current plume configuration has been delineated by analytical data obtained from
groundwater samples collected from wells and LSA data. These data indicate a wide variation
in chemical concentrations at the northwest edge of the site as monitored by downgradient
well nests MW43, MWO7, and MWO08, and monitoring well MW09. Measured concentra-
tions in these wells and nearby LSA data range from non-detectable to 820 ug/L for CCly,
and from non-detectable to 1,100 pxg/L for TCE. Assuming that the flux of chemicals that
passes through a cross-sectional area monitored by these downgradient wells is discharged
completely to the St. Joseph River without loss or gain of chemical mass, then the data
collected from these downgradient wells can be used to estimate the present loading of the
chemicals from the plume to the river. The LSA sampling results can be used to extrapolate
the monitoring well analytical data through the vertical extent of the aquifer.

5-12
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The plame cross-sectional arca where chemical flux is estimated is a plane oriented
perpendicular to groundwater flow approximately paraliel to MW43, MWO07, MWOS, and
MWO09. The flux is cstimated through a plume width of approximasely 3,000 feet and a depth
of approximasely 125 feet (i.c., a rectangie 375,000 fi2 in size). Assuming the mean values
used in previous estimates, an average hydraulic conductivity of 70 ft/day and horizontal
groundwaser gradicst (i) of 0.002 f/ft, the volume of groundwater passing through this
rectanguiar area and discharging 10 the St. Joseph River is 52,500 f*/day (or 1,500,000
lisersiday) (discharge is Q. where Q = KAi = (70 B/day) (375,000 £%) (0.002 f/ft)). This
estimate is sengitive to0 the boundary conditions used to formmiate the calculation, and o the
vaiues chosea to execute the calcalation. For example, the reference plase that is defined
acar well nests next © the St. Joseph River uses the amalytical results from these wells at
these locations as a besis for the conceatrations of CCl, and TCE. [f a refiereace plane
locased 1,500 feet wpgradiens from these wells is chosen, it would be locased at MW38 and
MWSO0. If the associased comcentrations at this new location are assumed $0 discharge 0 the
river, the estimated loading 10 the river would increase by an order of magnitude. The
estimate is also directly dependent upou the value of the hydraulic conductivity. The chosen
value for the hydraulic conductivity corresponds to the geometric mesn of E & E Phase I
siug test results.  As shown in Table 3-3, the range of the Phase 11 slug test results is
approximately plus or minne one order of megnitude. This would transiste through the flux
and loading calculations as a change of plus or minus one order of magnitude.

To estimate the chemical loading 10 the St. Joseph River, the variability of the
chemical concentrations across the 375,000 82 cross-sectional area of the plume over which
the flux is being messured requires assigning conceatrations 10 areas of the cross-section to
obtain 2 weightod sverage. The estimmte of the chemical loading is obtained by summing the
mass of chemicals in the waser that pesses through this cross-sectional arca as shown in Table
5-4. For this estismate it is sssumed that the weighted sverage conceatration for TCE and
CC), is the same. The result of this calculation may be a value that is biased low because
concentrations of other contamninsnts presest in the groundwater, such as CHL., are ant
incloded. The estimated loading from the site 10 the St. Joseph River is 20 pounds of TCE
and 20 powads of CCl, per year. )

5-13

0138



Conrail RUFS

RI Repon

Section §

Rev. 0 March 31, 1994

Water samples collected from the river during the Phase [ RI did not reveal

widespread contamination comparable to the groundwater contamination. This may be a
reflection of the greater number of transformation processes operating in surface water
systems compared to groundwater systems. In addition, the St. Joseph River has a discharge
of 3,251 f3/sec (or 7.95 x 10° liters/day) (Stewart and Deiwert 1992). The relatively large
discharge rate of the river suggests that dilution, a factor of 5,300, is a potentially dominant
process.

5.2.1.4 Natural Attenuation

The estimated mass of dissolved CCl, and TCE remaining in the aquifer and the
loading rate to the St. Joseph River can be the basis of a conceptual model used to estimate
the time required for the dissolved contaminant mass to be discharged to the St. Joseph River.
'Assuming that equilibrium conditions exist across the site, current loading rates would be
expected to remain relatively constant until the CCl, and TCE have been removed. Assummg
that the combined loading of CCl and TCE to the St. Joseph River is 40 pounds per year and
is the only removal mechanism for the dissolved contaminant mass, the duration for removal
may be estimated. The dissolved contaminant mass can be calculated using the following

equation:
MD =CanV,

where C is the concentration of the chemical in the groundwater, n is the total porosity, and
V is the bulk aquifer volume (EPA 1989a). The calculation may be performed using the same
methodology shown in Table 5-3. This yields 2 combined dissolved CCl, and TCE mass of
8,000 pounds. At a rate of 40 pounds per year it will take approximately 200 years to
remove the dissolved CCl, and TCE from the aquifer. This conceptual model ignores many
important factors that pertain to the entire existing contaminant mass. These factors would
increase the time elapsed for natural attenuation to occur. They include the existence of
pooled DNAPL, the existence of residual DNAPL, the amount of CCl4 and TCE athorbed to
the aquifer material, and the amount of CCl, and TCE in the vadose zone (either sorbed or
present as residual DNAPL).
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An additional conceptual model could be used to estimate the time required for the

entire contaminant mass o be discharged to the St. Joseph River. This model would involve
flow of uncontaminased grouadwater from locations that are upgradient of the site to the river.
The contaminant-free groundwater would act to desorb contamination from aquifer material
by continmously introducing fresh groundwater to the site. A calculation designed to estimate
the time elapsed to remove the contamination would be extremely sensitive to the retardation
factor and groundwater velocity values chosen. The ranges in these parameters have been
presented im Table 5-2 and Table 3-3, respectively. Assuming a groundwaser velocity of 200
feet per year and a retardation factor of 2.5, the time required for the center of mass of
contaninetion to travel across the study area is 145 years. This estimate for naural
atsenmuation is based on the same assumptions as the first conceptual model and is also biased
low for the same reasons.

$.2.2 Sike-Specific Transformation Processes

Dangiwter products of OCl, and TCE consistent with the anoxic reductive
dehalogenation tramsformation processes shown in Figure 5-1 are detected in many of the
groundwaser samples. For example, 170 ug/L of 1,2-dichioroethene (sotal) was detected in
MW41D-02 snd 15,000 sg/L of TCE was present in the same sample. A concentration of
180 pg/L. of CHL was desected im MW38D-02, and 3,200 ug/L of CCly was also present.
CHL was detected more frequeatly than 1.2-dichloroethene (total). This may indicate that
high concentrations of CC14 are not necessary to initiste 2 small percentage of transformation
w0 CHL. Methylenc chioride, desocted in MW46S-01 at 30 ug/L, is a daughser product of
CHL. The concestrations of the dsughter products are generally significantly lower than the
coscentrations of CCly and TCE at the same locations. The daughser products and parent
oaserials are all aliphatic chiorimssed krydrocarbons, which will be transported similarly in the
groundwaser. This indicates that tramsformation is occwrring at the site.

5-15
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Table 5-1
PHYSICAL AND CHEMICAL PROPERTIES OF CHEMICALS OF POTENTIAL CONCERN
N
Mele Physical Water | Liquid Vaper ll-y'l Law
CAS Weight | Sttt | Sehebiiy Duaskty Promure X,
Chemicsl Name | Number | (gmele) | 20°C ng/L) s-.mw-ns..mo—wsumu--’mn paligp | Source
Carbon | s6238 1558 | Liqud | so0B+02]| m 159 A ns 241 E€2 1o *
setrackioride
Chioroform 62-66-3 119.4 Liquid .20 E+03 b} 149 A 151 2.87 E03 k1]
[ 1,2-Dichloroethene | $40-59-0 970 | Ligud | 350E+03| B 128 c 200 7.58 E03 a9 D
(Total)
Methylone 75092 4.9 Liquid 2.00 E+04 H 1.33 (o M9 2.0 E03 8.80 i
Chiorids
I Tetrachiorosthens 127-184 165.8 Liquid 1.50 E+03 B 1.63 C 18.9 259 B 131 D
113 71-55-6 133.4° Liquid 1.50 E+03 | 1.35 C 123 1.4 B2 152 D
Trichloroethane .
l'rm 79-01-6 1314 Liquid 1.10 E+03 B 1.47 c 729 9.1 E-0} 126 D
Key:
A Verschuerea, K., 1983, Hundbook of Enviroamental Dale on Organic Chemicals, Van Nositand Reinbhold, New Yusk.
B Howard, P., 1989, Headbost of Exvironmental Fate and Exposurs Dam for Orgonic Chemicals, Vobams |, Lewls Publishers, Inc.
C Wean, R., ed., 1983, Handbook of Chemisey and Physics, 63rd sdition, CRC Press, Clacianadi, Obio,
D Msbey, W., ot al., 1982, Aquatic Fase Process Dass for Organic Prierity Pelitants,
B Mackay, D.. a0t W. Shin, 1981, J. Myz. Chem. Ref. Dass, 19:1175-1179,
P Arbas D. Linds, fnc., 1989, The Mustaliasion Program Toxicology Guide, Volumes | © 4.
G Kinno, M., 1978, Biodegradetion end Biseccawsnissisn Tests on Chemical Substances, OECD Tokyo Meeting, TSU-No. 3.
H Kanox, RC., 1993, Subsuface Fate end Trenspert Processes, Lawia Publishers, Inc., Asa Arber, Michigan.
1 Morcer, 1.W., 1990, Basics of Pump-and-Treat Grouadwater Remodintion Tochnology, EPA-G00/8-90/003.
] Schwille, B, |mmwuuhmumuuu:w Lawis Publishers, Aan Arbor, Michigsa.
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RETARDATION FACTORS
¥
Esthnnted
Ry i, Rotnrdation for
® [ High fsthmate | Low stimate Majer
[ Tetal Tonl of Domedntion | of Rosardusien Greundwnier
G & .::' :’. 'Y Temi Pereshty Perestty Foster ming | Taster nsing | Fiow Zemas Linieg
h.l7n Law u':q [ — mtddn ol acesond | s=0stons | o-teband
Contossinant Mmsweest | bisssemess *hh_ *uh Sow exlemnte) emtimnte) astimmte) i-m !l'.'m h-‘-“
Cashem 1) 0.0 00008 0.39 14 1.0 0.30 0.40 0.5 17 19 1)
webinride | o o oy — i I I
Chissstern n 0.00%0 0.0208 o oM e 030 0.0 0.50 .8 12 K
| 3dishiareathons " 000 | oo .19 13 0 0.2 040 0.50 X 4 . )
Modylane " 00000 Y- 0.0 031 1.0 0.30 040 0.90 1) 1 |
chiwigy
] 17} 0000 0.0138 0.3 as n 0.0 040 0.90 184 _ 19 14
t.t.ll i1 0.00%0 0018 0.4 34 1.0 0.0 040 0.0 8.4 12 14
1 0.00%0 0.0238 03¢ 30 w0 | em 040 0.9 9.7 20 28
—— - RN
h Tuble 5-1.
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Table $-3

SIMPLIFIED ESTIMATE OF CHEMICAL MASS REMAINING IN AQUIFER

1274 x 1011

- Page 1 of 1

1,274,000

1.274 x 1011

1,274,000

1.274 x 101!

1,274,000

1.274 x 101!

1.274 x 1011

1.274 x 101

1.274 x 1011

Where My = RCaV = Total mass sorbed (0 aquifer materials and dissolved in groundwater (EPA 1989). To this mass, add estimased volume of
MDNAH.(orMm.mm)hawﬂ“du:bﬂmoﬂuﬂmomormmuwommbth.

and TCE remaining in the aquifer.
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Noss: Toul lngding » S Josuph River is csthmated m 25 grams por duy or 20 pownds por yeor each for
OC and TCR.
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6. RISK ASSESSMENT

A complete description of the Coarail railyard facility, inclading the site setting and
the sise background. caa be found in Section 1 of this Rl report. Section 4 describes the
oatere and exsent of contamination detected at the Coarail site.

The objectives of this risk assessment for the Conrail Sise are:

* 0 identify site-relased commminess of comcem;

* o0 identify poscatial pashways of exposwre for haman and ecological

recepiors;

* 0 quantitatively estimmse the exposures that could occur: snd

* 10 estimate the poseatial risks 60 buman heaith and the enviromment

associmed with these exposures.

At the direction of EPA, the lnman health evaluation (HHE) portion of this risk
asscssment will focus on the volstile organic costamination af the Conrail Siee. Volatile
organic compounds (VOCs) are mobile compounds becasuse of their teadesacy so volatilize to
umh_windnh“:&ymwmnbnmmwy.
Dec.edﬁ__“y.&eiappupoﬁﬂiryforalupmae..m
ncarby residests and facility workers) %0 be exposed 10 these contamimants. Nonmobile
compounds (i.c., semivolatiles, pesticides, PCBs, and metals) will aot be addressed in this
HHE: therefore, no conciesion will be made concerning the risks assocised with these
compounds in this HHE.

6-1
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6.1 CONCEPTUAL SITE MODEL

A conceptual model for the site is presented in Figure 6-1 for current and potential
future site conditions.

6.1.1 Current Site Conditions

Currently, most of the railyard is covered with railroad tracks and track ballast. A
few structures are scattered throughout the facility. No Trespassing signs posted around the
site are the only means of restricting visitor site access. Since theee is very little exposed
soil, and given the volatile nature of the contaminants detected on site, exposure of on-site
receptors to surface soil contamination by direct contact is unlikely, and will not be evaluated
in this HHE. On-site receprors, i.c., workers and visitors, however, could potentially be
exposed to contaminants through the following pathways:

e Direct contact (dermal contact and incidental ingestion through hand-
. to-mouth contact) with contaminated subsurface soils; and

¢ [nhalation of vapors emanating from the ground surface as a result of
volatilization of subsurface contaminants in site soils and ground-
water.

Chemicals that have reached the groundwater can migrate with the groundwater,
potentially affecting downgradient wells. There are two distinct plumes of contaminated
groundwater migrating from the Conrail facility. The first plume (Ptume 1) originates in the
west central portion of the facility and is migrating north and west of the facility, whereas the
other plume (Plume 2) emanates from the eastern portion of the facility and is migrating due
north. Residential areas affected by contaminated groundwater in Plume 1 include: the
County Road 1 residential area, the Charles Avenue residential area, and the Vistula Avenue
residential area (see Figure 1-1 for the locations of these areas). The LaRue Street residential
area (Figure 1-1) is the primary area affected by Plume 2. Residents with private wells in
any of these areas could be exposed to groundwater contaminants through domestic use of
groundwater. Potential exposure pathways for these residents include:

e Ingestion of drinking water,
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e  Dermal contact while showering, and

e [Inhalation of vapors while showering.

Popuiations ia the residential areas could also be exposed to contaminants through
exposuse t0 vapors in their homes. [t is possible that VOCs detected in groundwater could
volatilize inso the surrounding porous soils, eventually migrating into subsurface structures
(basemems) and subsequently into the whole house.

Groundwater contaminasts may eventually reach the surrounding surface waser
bodies. The groundwater beneath the railyard migrates north to the St. Joseph River and
northwest 00 Baugo Bay. These water bodies are used for recreational purposes. Swimmers
could be exposed 0 contaminants through dermal contact and by ingestion of surface water.
Fishing also occurs im the river and the bay. In addition to direct contact with surface waser,
fishermen could be exposed to sime-derived chemicals by consuming their casch. Nearby
residenss are likely %0 be the most frequent recreational users of surface waser.

6.1.2 Futwre Site Conditions

The facilicy has beea used as a railyard since the 1950s, and is expecsed t0 be used in
this same capacity in the future. Given the economic importance of the railyard. & is
extremely walikely that the yard would be comverted 1o residestial or any other more seasitive
use in the foreseeable fumwre. It is also walikely that residences would be constructed closer to
the facility than they are prescaly locased, which in some cases is across the street from the
railyard.

6.13 Organisation of the Risk Assessment

The HHE portion of this risk asscssment has been prepared and organized in general
accordance with EPA's Risk Assessment Guidance for Superfund Volume - Hiuman Health
Evalmation Monual (EPA 1989b), and other relssed or supplemental gnidance. The ecological
risk section is prepared and orgamized in accordance with EPA’s Risk Assessment Gusidance
for Superfund, Volme {I: Environmentel Evaination Manual (EPA 1989c).

6-3
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The risk assessment is organized as follows. Sections 6.2 through Section 6.5
delineate the HHE. Sections 6.6 through 6.11 present the ecological risk assessment.

Section 6.1 discusses the site background and the human heaith conceptual site model.
Section 6.2 reviews the site characterization data available, including sampling and analytical
methods and data limitations, and identifies the chemicals of potential concern (COPCs) at the
Conrail Site.

Section 6.3 assesses the potential exposure of human receptors to the COPCs. The
pmeuﬁﬂexposmpuhmysuemviewgdmduposmaﬁmumdeﬁved,ukingimo
consideration the site setting and various site characteristics.

Section 6.4 provides toxicity assessments for the COPCs at the site. Toxicity
assessment methodologies are reviewed and a brief discussion of the toxicological properties
of each chemical is provided, along with tables summarizing the quantitative indices of
toxicity for the COPCs. - o

Section 6.5 integrates the exposure and toxicity assessments from ions 6.3 and
6.4 into an overall HHE. The primary potential risks associated with the site are identified,
along with the pathways and chemicals giving rise to those risks.

Sections 6.6 through 6-11 detail the ecological risk resulting from site-related
contaminants. These sections discuss the selection of contaminants of concern for ecological
risks, the toxicological properties of these chemicals, and the potential ecological receptors,
and finally present an evaluation of the risk to ecological receptors by integrating the
information presented in carlier sections. | -

6.2 IDENTIFICATION OF CHEMICALS OF POTENTIAL CONCERN
6.2.1 Data Collection
The objective of all three phases of the RI was 1o characterize the nature and extent
of contamination associated with the Coarail Site, as well as the site topography, geology, and
hydrogwlogy,madawideuifymmpmeniﬂ'migmimmdwm.
The investigative activities carried out to achieve this objective are described in
* Section 2 of this RI report. Environmental samples collected during the three phases of the
Conrail RUFS include: subsurface soils from the fucility in areas of known or suspected
contaminant sources; groundwater samples from monitoring wells installed during the three
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phases of the RUFS: and surface water and sediment samples from Baugo Bay, the St. Joseph
River. and the Coarail ponds (locased south of the classification yard). A discussion of wha
paramesers the samples were amalyzed for can be found in Section 2 of this report. The
samples were analyzed using EPA CLP protocols as specified in the Phase | Conrail Site
Quality Assurance Project Plan (QAPP) (E & E 1989b) and the Phase II and Il Addenda to
the QAPP (E & E 1991b. 1992¢, respectively).

Air modeling of contarpinant migratioa was performed o estimate exposure-point
comcentrations in ambiemt air and indoor air (privase homes) based on measured groundwater
and subeurface soil concentrations. Physical parameters measured during the R, such as soil
permesbility, were used in the modeling calculations. Models were used 80 estimsase the flux
of contaminant vapors from the ground 0 ambient air. and a dispersion model was used to
propesties derived from descriptions in boring logs were used to calculate costaminant
emissions. Meseorological paramesers used in the 2ir dispersion model were obtained from
the Natiosal Ocesnic and Ammospheric Administration (NOAA) Stability Array (STAR) data

Sampliag of eaviroamental media was performed using standard methodologies and
quality asserance/quality costrol (QA/QC) procedures. The specific methods used are
described in the RUFS Work Plass (E & E 1991a. 1992b) and in Section 2 of this RI report.

6.2.2 Data Evalustien
62.2.1 Data Validatien

Amslyses of the RI samples were performed using methods and QA/QC procedures
specified im the EPA-approved site QAPPs (E & E 19890, 1991b, and 1992c). Amlyses
were performed by EPA CLP laborasories. Data validation was performed is accordance with
EPA’s fimctional guidelines for cvaluating orgasic and inorganic analyses (EPA 1988a,
1988), respectively) by EPA. The conclusion of the data quality review was that analyses
were performed in compliance with the specific methods (except as nosed for specific
samples, sce Section Appeadix E of this Rl report), and that the amalytical results were
acceptable for wee as qualified.

6-5
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For the purposes of the human health evaluation portion of the risk assessment, data
from all three phases of the RI/FS were evaluated to determine potential risks to receptor
populations. Specifically, data bases of groundwater and subsurface soil sample analytical
results from all three phases in the investigation were compiled to evaluate potential risks.

6.2.2.2 Quantitation Limits

The data set used in this risk assessment combines the resuits of the three phases of
site investigations conducted since 1989. Sample detection limits varied among samples and
investigations due to differences in sample specific conditions and, in some cases, changes in
the amalytical methods used. as mandated by changes in the CLP laboratory Statement of
Work (SOW), under which the contract laboratories operate. In accordance with EPA RAGS
recommendations (EPA 1989b, c), the adequacy of the detection limits for soils/sediments and
groundwater/surface water was evaluated by determining the risk associated with the lowest
detectionlmforudmmnx

Table 6-1 presents the typical sample detection limit or range of typical sample
detection limits achieved for each chemical detected at the Conrail Site along with the
corresponding cancer risk value and for noncarcinogenic compounds, the hazard index.
Dueaionlimiuconupotﬂingwammerriskmdunlo‘orhavingmmocised
hazard index greater than 1.0, have been flagged in Table 6-1. For soil samples, the risks at
detection limit concentrations were lower than the EPA risk levels. This indicates that the hd
detection limits for soil are adequate for risk assessment purposes. '

Groundwater sample detection limits for a number of chemicals, mainly carcinogeans,
exceeded the corresponding EPA risk levels. This indicates that these detection limits may
not be entirely adequate for evaluating groundwater used directly as a residential water supply
source. Significant risks could exist, but be overlooked if these chemiicals were present in
drinking water at concentrations below but approaching their detection limits.

6.2.2.3 Data Qualifiers
Several types of data qualifiers are associated with a number of the analytical values
reported and validated by the data evaluation process. The most commonly encountered
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qualifiers. their meaning. and their effect on the use of the data in the risk assessment are
summarized in Table 6-2.

in accordance with the RAGS manual (EPA 1989b), if an analyse was found in a
blank (B flag for organics). vakues for the corresponding samples were included in the risk
asscssnent oaly if the sample value was more than 10 times the blank value for common
laborasory contaminanys or more than five times the blank value for other compomnds.

Estimated values (E and J flags) and imprecise values (N, W, and * flags) were used
becamse they are the best available estiaates of the true concentrations preseat.  The use of
these values marginally decreases the accuracy and confidence in quantitative estimases of
exposures and risks obtxined by using them. which will be noted in discussions of vacertain-
ties. Nevertheless, their use provided the best estimates obtaimable.

U-flagged values. indicating thet the chemical was not detecsed 2t the specified
quantisation limit, were evalusted on s case-by-case basis. If there was reason w0 belicve the
contupinant might be preseat, such as desection in a nearby sample, one-half of the sample
quantication limit (SQL) was substicsed for the U value, uniess the value exceeded the
maxinmwm concentration of the chemical actaally detected in the sample set. In that case, the

6.2.2.4 Blanks

Acesose. toluene. carbon disulfide. 2-butanone. and methylene chioride were found in
and were also presess in mamy of the blasks. Ia the validated data, sample concentrations less
tham 10 times the associased blank coacentration were attribused 10 laborasory contammimation
and were discoumsed.  Miethylene chioride, however, is a breskidowa prodact of chioroform,
which is 2 knowa contuxisest oa the sise. Therefore, special sample-specific consideration
was given 10 methyleae chioride. Whea methylene chioride was deteceed i samples that may
have been affected by sise-reissed chioroform contamination, professional judgement was used
t0 descrmine whether the methylene chioride detected resuited from Lsborasory contamination
or sise-reisted contaminstion.
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6.2.2.5 Background Concentrations

Volatile organic compounds usually are not naturally occurring chemicals. and are not
gencnally found in samples from uncontaminated areas. Therefore, any VOCs detected in the
background samples are from man-made sources. The only VOCs detected in the background

groundwater and soil boring samiples were laboratory artifacts, and were not addressed further
in this HHE.

© 62.2.6 Previous and Current Phase Data Reporting

Monitoring wells were installed and sampled during all three phases of the Conrail
Site field investigation. As a result, most Phase [ wells were sampled three cimes, Phase I
wells were sampled twice, and Phase [T wells were sampled once. The sampling techniques
used to collect the groundwater sampies and the analytical methods used to analyze the
samples were comparable throughout the three phases: therefore, monitoring well data from
all three phases of the investigation were used in this HHE. To eliminate the possibility of
weighing the dsta from the earfier-phase wells heavier than the later-phase wells—since the
carlier-phase wells were sampled more times than the laer-phase wells—daca from cach
individual well was averaged to derive only one value for each chemical for each well. Ifa
specific compound was undetected (flagged with a U) during one sampling round, and there
was evidence that the compound was present in the well (i.e., it had been detected in earlier
or later rounds of sampling), one-half the SQL was used in the averaging caiculation.

Soil boring data from all three phases were also used in this HHE. However, no
averaging was necessary since data were not collected from the same boring more than once.
For purposes of this HHE, only contaminants detected in s0il samples collected between 0.5
feet to 12 feet BGS were evaluated. Contaminants at deeper depths are unlikely to directly
pose risks 00 human bealth. Also, contamination in deeper soils is indirectly evalusted via the
gmmdvmetpuhmys.

6.2.2.7 Selection of Chemsicals of Potentisl Concern

| For the HHE, COPCs were selected based primarily on their site-wide frequency of
detection and the levels a1 which they were detected. Tables 6-3 through 6-5 present the
frequency of detection and the range of concentrations detected for each volatile chemical

6-8
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detecied in subsurface soils (0.5 to 12 feet BGS). groundwater, and surface water and
sediments. respectively. As explained above. only CLP dara were used in the COPC selection
process. Chemicals detected a low frequencies (i.e.. detected in less than 5% of the samples)
or & low concentrations (based on 2 qualitative comparison (0 toxicity values) were excluded
from further consideration in the risk assessment because they are not representative of site
conditions and are unlikely to contribute significantly 10 overall risks at the site. However, no
-degradation products of these contaminants (see Figure 5-1), or that constituted 2 hot spot of

.

6.2.3 Summery of Analytical Resuits and Chemicals of Petential Concern
The VOCs identified in various environmental media sampled during three phases of
the Conrail Site field investigation are summarized in Tables 6-3 thwough 6-5 as follows:

* Soils (0.5 10 12 &t BGS) - Table 6-3;
s  Groundwaser - Table 6-4: and
e  Surface water and Sediments - Tabie 6-5.

The tables present the frequency of detection and the range of concentrations detected
for each chemical. The data are reported in these tables without laboratory or data validation
qualifiers since they are the bem estsnases of the true concentrations of the chemicals detecied
in the samples. For a list of the data with qualifiers, sce Appendices B and E of this report.

For groundwaser, the desection frequencies shown in Table 64 arc based on the total
mupber of wells sampled, which is 64, although generally three samples were taken from
Phase [ wells, two sampies from Phase [ wells, and one sampie from Phase Il wells. If a
contaminant was observed move than once in 2 well, it was recorded as being desecsed in that
well once.

The chemicals desected in sise 30ils and groundwater were screened as described in
Section 6.2.2.7 in order 10 select COPCs. Next to each chemical namme in these tables is a
footmose rearker that designeses it as 2 COPC or explains wivy the chemical was climainased.
COPCs im site 301l and groundwater are sunmwmarized in Table 6-6. Of the three gromndwater

6-9
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COPCs that are not soil COPCs (i.e.. chloromethane. 1,1-dichloroethane, and 1.1-
dichloroethene), none was detected in any subsurface soil sample (0.5 to 12 feet BGS).

- Generally, the chemicals detected in surface waters and sediments are subsets of the
chemicals detected in site soils and groundwater. The risks from exposure to these chemicals
are minimal (¢.g., less than 5% of the total risk) due to the low concentrations detected and
the toxicity values of the compounds detected. Therefore, they were not evaluated in the
HHE.

6.3 EXPOSURE ASSESSMENT

6.3.1 Physical Setting
The physical setting of the site is described in detail in Section 1 of this RI/FS report.

Potentially Exposed Populations

Most of the classification yard is covered with railroad ballast (approximately 2 inch
diameter crushed stone) and tracks, and only small patches of soils are exposed. This, in

addition to the fact that the COPCs are volatile and have little residence time in the surface

soils, results in facility workers and visitors having little opportunity to come into direct

contact with COPCs in the surface soils. Railyard workers and site visitors, however, may be

exposed to vapor emissions (volatilization) from subsurface sources, namely contaminated
subsurface soils and groundwater.

The St. Joseph River is located approximately 1/2 mile north of the Conrail facility.
Throughout the area south of the river and north of the railyard, groundwater flows towards

the river. The river may be contaminated due to this discharge of contaminated groundwater.

The river is used extensively for recreation (boating, swimming, and fishing) and commercial
boat travel, but it is not a drinking water source in the vicinity of the site.

The nearest residences are located approximately 50 feet north of the facility.
Residential areas continue from this location to the St. Joseph River. Groundwater is used in
this area as a domestic water supply, with water being drawn from the contaminated aquifer.
Additionally, homes in this area may have basements that could be infiltrated by vapors from
contaminated groundwater. These vapors could eventually disperse throughout the house.

6-10
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Under currens land use conditions. the following receptors could potentially be
exposed 10 contaminants in subsurface soils. groundwater, and surface water. respectively:

e Facility workers and facility visitors tincluding delivery people and
trespassers);

o Off-site residents including individuals using groundwater down-
gradient from the site for domestic purposes. or having basements
and subsequently entire homes that are infiltrated by contaminant
vapors from subsurface soil gas; and

e Recreational users (fisherman and swimmers) of the St. Joseph River
and Baugo Bay. which are hydrautically connected to the site. The
most frequent recreational users are likely to be a subpopulation of

The site is not fenced. and it is possible that trespassers (¢.g., people walking dogs.
exc.) could enger the site. The popuiation most likely to trespass on the site are local
residenes.  The major route of exposare to COPCs for these trespassers would be inhalation of
vapors. Ingestion and dermal absorprion of COPCs from surface soils are incomplete
pathways due to the 0.5 to 3 feet of ballast that covers the site. Risks posed to trespassers are
low (i.c.. less than 5% of the risk) whea compared to those risks to residents via groundwater
usage and houschold exposures. Therefore. risks to trespassers are not evaluated further in
this HHE.

Fomare uses of the site are expected to rermin the same.

632 Petentisl Expesure Pathways
A schematic depiction of the potential exposure pathways is shown in Figure 6-1 (the
conoepeual sise model).

6.3.2.1 Seurces and Receiving Media

The Coarail facility has been in operation since the mid to late 1950s; however, acrial
phosographs indicase that 2 railroad has traversed the site since at least the 1930s. Many
chemicals and maserisis have been handled in the facility or have passed through the facility
on rail cars. Most contaminants found in the classification yard are probably the resuk of
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leaks or spills of these materials. These past spill events and other areas of potential concern
in the Conrail railyard are detailed in the RI/FS work plans (E & E 1989a, l991a; and
1992b), and were the subject of this RI/FS investigation and associated risk assessment.

The number of spills and leaks. and the total volume of contaminants released are
unknown. Information on the purity of the chemicals spilled or leaked is also not known, A
discussion of reported spills and areas of concern can be found in Section 1 of this RI report.

For purposes of this risk assessment, and since all the sources of contamination in the
railyard have not been identified, the facility will be treated as one large source area. This is
a reasonable assumption since railyard workers may work in several areas throughout the
work day and do not gencrally concentrate their activities in any one area.

6.3.2.2 Contaminant Fate and Transport

A detailed discussion of the fate and transport of the major site contaminants in the
environment is presented in Section 5 of this RI report. Additional information concerning
the effects of site-specific factors is summarized briefly in this section.

The VOCs, which have moderate to high vapor pressures, low to moderate water
solubility, and little tendency to absorb to soil and sediment, are highly mobile in the
environment. At the surface, VOCs rapidly volatilize to the atmosphere. In subsurface soils
they can diffuse via soil gas to the surface or migrate downward with infiltration of
precipitation, eventually reaching groundwater.

Persistence of the COPCs found at the site is influenced by soil moisture content, soil
organic carbon content, the presence of microbiological populations capable of degrading the
contaminants, and the availability of necessary nutrients and environmental conditions for
microbial activity. '

| Many of the organic contaminants reportedly undergo biotransformation or biodegra-
dation in the soil or groundwater under various environmental conditions. Benzene and
alkylbenzenes (toluene, xylenes, ethylbenzene, etc.) undergo oxidative degradation under
acrobic conditions (Verschueren 1983). Wilson, Smith, and Rees (1986) have shown that
these compounds can also undergo reductive decomposition under anaerobic, methanogenic
conditions, although lag periods of up to five months or more may precede significant
biodegradative activity under anacrobic conditions.

6-12
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Chlorinated methanes (chloroform. methyiene chloride). chlorinated ethenes
(tetrachlorethane. trichioroethene. dichloroethenes. and vinyl chioride), and 1.1.1-
trichloroeshane undergo sequential reductive dehalogenation under anoxic conditions.
according 1o the scheme shown in Figure 5-1 (Smith and Dragun 1984). Chlorinated alkenes.
however. do not degrade in oxygeosted water (Wilson and McNabb 1983). Vinyl chioride
oy accunmsiate as the final product of this process if other carbon sources are present (Vogel
and McCarty 1985). but. in the absence of such sources. vinyl chioride may be further
degraded and ultimately miseralized (Parsons, Wood, and DeMarco 1984; Kieopfer ef al.
198S: Wilson. Smith. and Rees 1986).
orgamic contaminants idensified in environmental media at the site: however, significant
contaminast removal through these mechanisms is unlikely to occur uniess the environmental
conditions are favorable. The first requirememn for significant removal is that 2 microbial
population capsble of degrading the specific contaminants is present at a sufficicnly high
demsity or that conditions exist thet will support growth of such a popuiation. The native
popuiation present at 30 feet w0 50 feet BGS ofien is not large enough to make biodegradation
a sigoificant removal mechamismn. The presence of a contaminant that can serve as a carbon
source can sometimes induce 3 growth phase in 2 microbial population able so utilize the
source. but only if the contaminant is present a a sufficient concentration for an adequase
peviod of time. Eves if an adequase microbial popuilation and a sufficiens contaminant
concemiration exist. other cavirommental factors, such as oxidizing or reducing conditions and
an sdequase supply of other outriemts, ssast be available for significant biodegradation 10
occur. Frequently, ose or move of the necessary conditions is lacking, particularly deeper in
the subsurface and. as a result. significant biodegradation may not occur spostaseously.
Information cbtaimed during the Rl suggests that biodegradation may be a significant

fate process for some organic contaminants at the Coarail Site. A number of compounds are
present in the subsurface soil and groumdwater that are known degradation products of other
compounds found at the site. For exampie, 1.2-DCE and vinyl chioride are degradation
products of TCE. which itself may be a degradation product of tetrachlorethane; 1.1-DCA and
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chloroethane are degradation products of 1.1.1-trichloroethane; and chloroform is a
degradation produci of carbon tetrachloride.

6.3.2.3 Potentially Complete Exposure Pathways

Potentially complete exposure pathways under current and potential future site
conditions are presented schematically in Figure 6-1. '

Under current conditions, facility receptors (workers and visitors) could potentially be
exposed to contaminant vapors emanating from the ground surface as the result of volatiliza-
tion of contaminants in subsurface soils and groundwater. It is unlikely that these receptors
would come in direct contact with contaminated surface soils primarily due to the lack of
exposed soils (most of the site is covered with tracks and track ballast) and due to the volatile
nature of the contaminants. Under current.conditions, facility workers could potentiaily be
exposed to contaminants by inhalation of vapors emanating from the ground surface as a
- result of subsurface contamination of soils and groundwater.

Also, due to the physical conditions at the site (i.e.. the lack of exposed surface
soils), it is unlikely that contaminants can be transported off site by wind dispersion of
particulates. However, contaminants can be transported off site in groundwater, potentially
affecting downgradient wells. Currently, the groundwater of primary interest is the uncon-
fined aquifer in the glacial outwash sands north and west of the Conrail facility. Residential,
business, and light-industrial areas surround the site and have individual private wells and
private septic tanks. An Interim Remedial Action is ongoing to provide residences down-
gradient of the facility (north and west) with service connections to the public water supply.
Some nearby residences have had bottled drinking water or carbon filters supplied untit the
Interim Remedial Action is complete. Residents could potentiaily be exposed to groundwater
contamination through domestic water usage by the following exposure routes:

¢ Ingestion of drinking water;
e Dermal contact while showering; and
o Inhalation of vapors while showering.
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Additional residential exposures to site contaminants could occur from exposure to
costaminased indoor air in their homes. Vapors emanating from contaminated groundwater
can volatilize ingo subsurface soils. infiltrate residential basements and subsequently disperse
throughout the house.

Groundwater from the sie discharges to the St. Joseph River and Baugo Bay. For
swimmers. potential exposures (0 site-related contaminants could occur by:

e [ncidental ingestion of surface water, and

e Dermml contac with surface water.

Local recreational fishermen and their families could potemially be exposed to contaminams
from the river and bay by:

¢ Incidental ingestion of surface water while fishing; and

e Consumption of fish from these waser bodies.

However, swimmers and fishermen wtilizing the river and/or the bay in areas that
may be affected by COPCs are most likely local residents. These residents are also exposed
to COPCs via the pathways discussed above. The risks from fishing and swirming in the
river and bay are less than 5% of the total risk posed to these residents via all pathways.
Therefore. the recreational pathways of swimming and fishing in the river and bay will not be
evalusted further in this HHE.

Future recepeors will likely remain the same 35 current potessial receptors outlined
above. It is unlikely, given the ecomomic factors associated with a railyard of the size and
importance of the Coorail facility. that future use of the Connail facility would be anything
other than as a railyard. Railyard workers. however, could come in direct contact with
digging to install or repair underground pipes or cables). If this occurs, contaminased soils
that are presently below the ground sarface (i.c.. 0.5 feet o 12 feet BGS), could become
exposed. and shouid be evalusted as though they were surface soils. Therefore, a futare
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railyard excavation scenario will be evaluated. This scenario will include the determination of

risks from exposures through the following pathways:

¢ Dermal contact with newly exposed contaminated subsurface soils;

¢ Incidental ingestion by hand-to-mouth contact with newly exposed
contaminated subsurface soils; and

e Inhalation of vapors from newly exposed contaminated subsurface
soils.

-. The potentially complete exposure pathways and receptors selected for quantitative
evaluation are summarized in Table 6-7. This table also lists the data and the models that

~ were used to derive exposure-point concentrations for these pathways.

6.3.3 Quantification of Exposure

This section describes how the quantitative exposure estimates were obtained for the
pathways outlined in Table 6-7. Section 6.3.3.1 describes how the exposure-point contami-
nant concentrations used in the exposure assessment calculations were selected or derived.
Section 6.3.3.2 describes the contaminant migration models that were used to estimate
exposure-point concentrations., and Section 6.3.3.3 describes the cxpdsum estimation
calculations for each receptor and route of exposure

6.3.3.1 Source Media Contaminant Concentrations
Table 6-7 summarizes the exposure points and exposure pathways evaluated for each
receptor as well as the basis and derivation of exposure-point concentrations. The table also
shows that soil and groundwater data from different arcas were used to derive estimates of
The 95 percent upper confidence limit (95 UCL) on the arithmetic mean, or the
maximum observed value (if the 95 UCL exceeded the maximum value or if fewer than 10
samples were available for the calculation), was used to estimate the subsurface soil

- concentrations used for both the reasonable maximum exposure (RME) case and for the

central tendency (CT) case (EPA 1992b). Table 6-8 lists the maximum observed soil
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concentragions and 95 UCL for each chemical detected. Prior to determining the 95 UCL, it
was necessary (o determine whether the data were normally distributed. Figure 6-2 shows the
distribution of two of the soil COPCs. All subsurface soil samples (0.5 to 12 feet BGS) were
used to calculate the 95 UCL regardiess of location on the facility. As evidenced by the
graphs in Figure 6-2. the soil COPC concentrations are not normaily distribused. which may
be due 0. among other things, the presence of more than one source area on the site.
Therefore. prior to calculation of the 95 UCL. all the soil data were log-transformed per the
Supplememsal Guidance 10 RAGS: Calculating the Concentration Term (EPA 1992b).

Groundwater concentrations were determined for both the RME and CT cases by
determining the maximam coacentration of each contaminant individually (after averaging
individual weil results to arrive a one value per COPC per well) in monitoring wells located
in Plume | residential areas (Commty Road 1 areas, Charies Avenue areas, and Vistula Avenne
areas) and in monitoring wells located in the Plume 2 residential area (LaRue Street area).
This provides a conservative (bealth-protective) estimate of the concentrations that residenss
and workers could be exposed 0.

The residents of neighborhoods north of the facility could potentiaily be exposed to
facility-related chemicals in their drinking water, which comes from the aquifer in the glacial
outwash sands north and west of the facility. Private drinking water wells could be installed
a any depth in cither of the plames emanating from the railyard. Therefore. the maximum
concenrration detected for each COPC in the plumes was used to estimate exposure from
showering. Drinking water exposures were estimated for residents in cach plume based on
maximuen concentrations of COPC in monitocing wells in each plame. A shower
volatilization model was applied %0 the maximum groundwater concentrations 8o calcuiate
vapor concentrations im the shower stail.

Indoor air vapor exposare-point concentrations for each COPC were estimased using
the maximmm concentration of cach COPC detected in the shallow monitoring wells in each
grouadwater plume. Only the concentrations from the shallow wells were used %0 estimate
volatilization of the COPCs. COPCs detected in intermediate and deep wells would have
minimal &npect on soil gas volstilization raes.  Vapor migration models were used to

6-17

0162



Connail RUFS
RI Repont

Section 6

Rev. 0 March 31, 1994
estimate volatilization of COPCs from contaminated groundwater through the porous soil. into
nearby basements and subsequently throughout the entire home.

Railyard worker exposures were evaluated for the whole facility. Data from
subsurface soil borings (0.5 feet to 12 feet BGS) in conjunction with data from monitoring
wells located on the facility were used along with subsurface vapor migration and air
dispersion models to estimate the exposure-point concentrations of vapors in air on the
facility. Again, whole facility exposures were calculated since work occurs throughout the
facility, and exposures could happen anywhere contaminants are present below ground.

Dermal contact, incidental ingestion, and inhalation of vapors from newly exposed
contaminated soiis could occur during future excavations, which couid occur anywhere on the
| facility. Concentrations from soil samples collected 0.5 feet to 12 feet BGS were used to
estimate exposure-point concentrations for subsurface soil exposures (soil excavations).

6.3.3.2 Summary of Contaminant Migration Modeling Methods

This section briefly describes the modeling methods that were used to estimate
exposure-point concentrations in ambient air and indoor air.

Each of the models described below was applied to estimate exposure concentrations
forboththeRMBandC‘I‘exposurescemrioa Thebancumtothemodelswasme%
UCL on the mean or the maximum observed concentrations of subsurface soil samples

(whichever was lower), or the maximum observed groundwater concmmnons. These models

are described in detail in Appendix G.

Vapor Emissions from Soil

Volatilization of contaminants from unpaved, contaminated soil areas within the
facility was estimated using the Farmer mode} (Farmer er al. 1978), which is recommended
by EPA for Superfund applications (EPA 1988c) and by other modeling guidance sources
(Gas Research Institute [GRI] 1988). This model essentially describes the molecular diffusion
of vapors from the subsurface upward through the porous soil layer to the surface. The
Millington-Quirk equation for the effective diffusion coefficient was used in this model to
account for the effect of soil moisture. '
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A sligit modification of the Farmer model was made (o relate the concentrations in
the subsurface soil air-filled pore spaces. which is the "driving-force™ for diffusion in the
model. 0 the measured contaminant concentrations in the subsurface areas. Rather than
unconditionaily assuming that the soil pores are saturated with vapor. as assumed in the
original application of the Farmer model. the soil pore-space conccrurations were estimated
from che messured contaminant concentrations in subsurface soil or in groundwaser. using
equilibrioms-pastitioning reiationships, i.c.. Heary's Law or the soil-waser partition coefficiem,
Kq- This pertitional approach is used in other EPA guidance (EPA 1986a). and is also
described in Thibodesux (1979) and GRI (1988).

Concemrations of contamsimamts detected in soils 0.5 feet 10 12 feet BGS and in
groundwaser from wells Jocated on the facility were considered to represest a single source of
soils and groundwater. the total volatilization flux a: the ground surface was calculated using
Whichever concentration yiclded the highest flux (i.c.. the groundwaser or subsurface soil
cmission) was the concentration ased to calculste potestial risks. Use of the maximum flux
value provides the most comservative estimate of exposure-point concentrations, and
resaltantly, the most comservative risk.  Airborme vapor concentrations in the breathing zone
were estimated using the estimated vapor emission rates from the ground surface and a near-
field box model (GRI 1988).

Indoer Alr Concentrations

Contaminans concestrations in indoor air resulting from infiltration of vapors from
contaminssed groundwater were estimuted using a three-step process. The contaminasg
concentrations in the 30il gas immediasely above the groundwater were assumed to be in
equilibrimm with the groundwaser and were calculated using the Hemry’s law constasts.
Ancanation of the vapor concestrations between the groundwaser and building basements. due
0 adsorption and capillary fringe effects. was estimated empirically by compering the soil gas
comcentration st the groundwaser surface predicted by the Heary's law refationship with
measured soil gas concentrations at the same location but at a shallower depth. Finally,
acsmation of contaminant concemtrations between the sotl gas adjacent w0 a building’s
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basement and indoor air was estimated using an attenuation factor based on the Johnson and
Ettinger model for infiltration of chemical vapors into buiidings through cracks and openings
in the foundation described in EPA 1992. Deuails of this model are presented in Appendix G.

6.3.3.3 Exposure Estimation Methods
The exposure estimates described in this section combine the following:

e Estimates of exposure media (subsurface soil, groundwater, and air)
-contaminant concentrations developed in the previous two sections;

e Estimates of contact rate and the frequency and duration of exposure
that receptor populations are likely to experience; and

e Estimates of various physiological parameters (¢.g., breathing rate,
body weight, and average life expectancy).

The equations used to estimate the exposure for each pathway and route of exposure
are given in Tables 6-9 through 6-16 in this section. The parameter values used to evaluste
the equations along with the rationale for their selection and a reference source are also given.

For each of the exposure scenarios, parameter values were selected to correspond to
the CT exposure and the RME that an individual In the receptor group might experience. 'The
exposure poim concentration used for both the CT and for the RME case was 95 UCL on the
mean or the maximum observed concentrations of subsurface soil samples (whichever was
lower), or the maximum observed groundwater concentrations. In most cases, standard
defnﬂtexpommﬁuonﬁumEPA'sSupplanmwlRMMsmmGlddmafor&W
(EPA]”la)mmed Expommfaaonnoupeclﬁedmdmdoammwmnnnﬁom
EPA’s Exposure Factors Handbook (EPA 1989d) or were based on professional judgment.

For the first exposure route, all of the parameters will be described and discussed in
the text below; for subsequent routes, only the key parameters for that route and parameters
not previously mentioned will be described.
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EXPOSURES POTENTIALLY OCCURRING UNDER EXISTING CONDITIONS
Scemarieo 1: Facllity Werker Expesure

The currem facility worker exposure was evaluated for the Conrail facility as one
source. and is presented below.

Pathway 1A: Inhaletion of Airberme Vapers (Table 6-9). The inbalation rate (IR)
is the recepsor’s estimated breathing rase for a moderate level of activity (EPA 19912). The
exposure time (ET) is assumed t0 be 2 normal workday, i.c., 8 hours per day. The exposure
frequency (EF) was assumed t0 be 250 days per year for both the CT case and for the RME.
The exposure duration (ED) was assumed to be 5 years for the CT case (United States
Deparuncns of Labor [USDL] 1987) and 25 years for the RME (EPA 1991a). The body
weight (BW) is the average for an adult male, 70 kg (EPA 19912). Averaging ume (AT) is
the period over which the estimated exposure is averaged. For soncarcinogens, the averaging
time is equal 0 the exposure duration. whereas for carcinogens. & is equal to the standard life
expectancy of 70 years becanse the carcinogenic potency siope factors (see section 6.4.3.4)
are based om lifetime exposure.

Scemarie 2: Residential Expesure to Groundwater Contamsinants

Residential exposure 10 groundwater contaminants may occur im cither of the two
plumes emanating from the facility. and the exposures will differ depending on the plume.
Therefore. scparase expomire assessments will be made for the residemts exposed to
contamminants in Plame | (Comnty Road | area, Vistula Avenue area, and Charles Avemue
area) and for the residents exposed t0 contaminants in Pluse 2 (LaRue Street arca). The
exposure factors used for each plume will be the same, bowever, and are presented below.
The only difference between the assessment of the two plumes will be the specific
contaminants and concentrations weed in the assessment.  The Plume | assessment will include
the maximum concentrations of those chemicals that are found in Plume 1, whereas the Plume
2 assessment will be performed with the maxinwsn concentrations of those contaminants found
o Plame 2.
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Pathway 2A: Ingestion of Chemicals in Drinking Water (Table 6-10). The IR

values used were the upper 90th percentile values for the RME case (EPA 1991a) while the
CT value is the average intake observed in five studies (EPA 1993b). The EF represents
year-round exposure allowing for two weeks away from the area. The values used for the
exposure duration (ED) correspond to the 50th percentile and 90th percentile amount of time
spent living at one residence for the CT exposure case and the RME case, respectively. The
body weight (BW) is the average for an adult male (EPA 1991a).

Pathway 2B: Dermal Contact with Chemicals while Showering (Table 6-11). The
values used for skin surface area are average and maximum values of a range of total body
areas. The permeability constant (PC) is chemical-specific. PC values were obtained from
Table 5-7 or Equation 5.8 of EPA’s Dermal Exposure: Principles and Applications (EPA
1992c). Table 6-17 contains a list of the dermal permeation constants used for chemicals
evaluated in this pathway. The value used for ET is recommended in the Exposure Factors
Handbook (EPA 19894d) for evaluating this exposure route.

Pathway ZC: Inhalation of Volatile Chemicals While Showering (Table 6-12).
The contaminant concentration in air was modeled from the water concentration as described
in Appendix G. The other variables for this pathway have been described above.

Pathway 2D: Inhalation of Indoor Airborne Vapors (Table 6-13). The indoor air
contaminant concentration was modeled from the groundwater concentration and subsequent
soil vapor concentration as described in Appendix G. The other variables for this pathway
have been described above.

EXPOSURES POTENTIALLY OCCURRING UNDER ALTERNATE FUTURE SITE
CONDITIONS
Scenario 3: Future Facility Worker Exposure

A future facility worker scenario was envisioned in which exposures to soils up to 12
feet BGS could occur as a result of excavations that might occur during various construction
or maintenance activities. Risks from exposures to COPCs (VOCs) will be evaluated in these
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pathways. These exposures were evaluated for the facility as a whole. and are presented
below.

Pathway 3JA: Incidental Ingestion of Chemicals in Subswrface Soils through
Hamd-to-Mouth Costact (Tsble 6-14). The ingestion rate (IR) is the amoumt of soil a
worker migiu ingest through hand-to-mouth contact. Potential exposure frequency (EF) was
assumed 0 be 65 days per year for the CT case (one quarter of the year) and 250 days per
year for the RME case. The ED is the total number of years during which exposure could
ocar. One year is assamed for both the CT and the RME cases since it is unlikely that an
excavation would last longer than one year. The body weight (BW) used is the average body
weight for the age group indicated (adult mades).

Pathway 3B: Dermal Contact with Chemicals in Sebswrface Soll (Table 6-15).
The sbeorption factor (ABS) is a chemical-specific value that describes the fraction of the
applicd dose of a chemical in s0il that is absorbed through the skin. The current EPA
guidance document on dermal exposwre assessment- (EPA 1992¢) does not have recommenda-
tions on ABS values for any of the Coarail COPCs. Guidance for this was provided by a
drafi EPA document (EPA 1993) and a proposal submitted to the EPA (E & E 1993). Table
6-17 lists the dermal absorption coefficients used for chemicals evaluated in this pahway.
The dermal surface area (SA) exposed during rowtine working conditions is the head, hands,
neck. and ope-half of the arms. The remainder of the values are described above.

Pathwsy 3C: Ishalation of Vapers fram Newly Expesed Contaminated
Subsurface Sells (Table 6-16). The contaminant concentration in air (CA) is a modeled
vaine based on either the 95 UCL of the mean COPC conceatration or the maximum detected
concestration of subsurface s0il samples or oa the maximum groundwater concentration,
whichever is higher. This value is thea used in 2 volatile flux model (Appendix G), using a
time was assumed 00 be 65 days, wheress for the RME case. the source depietion tame was
assumed 30 be 250 days. All other values used in caiculating this pathway are described
previously.

6-23

0168



Conrail RUFS

RI Repont

Section 6

Rev. 0 March 3L, 1994
Exposure Estimates

The exposure estimates from the equations described above are given as lifetime

average daily intakes (LADIs) for carcinogenic effects and as chronic daily intakes (CDIs) or
subchronic daily intakes (SDIs) for noncarcinogenic effects for each complete pathway and
exposure case in the risk estimation tables in Appendix H. The exposure estimates are
combined with toxicity estimates for each chemical discussed in Section 6.4 to obtain risk
estimates.

6.3.4 Uncertainty in the Exposure Assessment

A number of factors will cause the exposure levels estimated in the exposure
assessment to differ from the exposures that potential receptor populations may actually
experience. This section will identify these factors, discuss the potential effects of the factors
on the exposure estimates, and. where possible and appmpmte estimate the degree of
confidence that should be placed in the various assumptions and parameter estimates that have
| gone into the exposure estimates.

6.3.4.1 Eavironmental Sampling and Analysis
Samples collected during the three phases of the Conrail site field investigation were
intended to characterize the nature and extent of contamination at the site. Accordingly, most

samples were collected from locations selected in a purposeful, directed manner to aecomplish'

this goal. Samples collected in this manner provide considerable information about the site
but are not statistically representative of the contamination that may be present on the site as a
whole. In order to gather statistically representative data, the sampling locations need to be
selected in a random fashion or through the use of a designated grid system. Few of the
sampling locations in the risk assessment data base were selected in this way. Sampling
locations selected in a directed manner tend to be concentrated in areas having higher levels of
contamination: therefore, data from sampling locations selected in this way tend to overesti-
mateméavmge concentrations present in a representative exposure area.

Soil and groundwater chemical analyses were focused primarily on VOCs. VOCs
were evaluated because they are highly mobile, and therefore there is a greater possibility for
human receptors to be exposed to these contaminants. This analytical focus may have
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resulted in an underestimation of the potential risks from this site: however the evaluation of
risks from exposure o VOCs should be reliable.

Developmem of the source concentration used 10 estimate exposures was discussed in
Section 6.3.3.1.

6.3.4.2 Amalytical Result Limitations

Oune aspect of the analytical data that could marginally reduce the level of coafidence
in the estimates of contaminant concentrations in environmental media is the inclusion of
estimated results (E or J flags) that may not have the same precision and accuracy as data
mecting all of the standard quality assurance (QA) criteria. However, this is a minor
comcem.

Another aspect is the use of analytical detection limits that could allow potentially
hazardous concensrations of some chemicals to go undetected. This is of gremest concern
with regard to0 testing of groundwaser that is used or that might be used as a potable water
supply. Some sisc-reiased chemicals, if present in drinking water at levels approaching their
standard sample detection limits. could pose cancer risks exceeding EPA’s benchmark level of
10°6 (see Section 6.2). In addition. some growndwaser and soil samples had elevased detection
limits becamee of necessary dibations made in the amalysis of the samples. Therefore, some
chemicals that were not deteceed in these samples might have been presemt at levels that could
posemtially pose significant risks. Although COPCs that were not detected in a sample were
genenally assamed t0 be present & concentrations equal to one-half their respective sample
desection limits. the concentrations of other non-detected chemicals were assamed 60 be zevo.
This sowrce of uncertainty reduces the level of confidence that can be placed in the upper limit
of the risks estimased using data from analyses with inadequate or elevated detection limits.

6343 Expsswre Estimation Calcuistions

The primary uncertainty regarding the exposure estimation calculations is associated
with the selection of approprisse perameter values. The values used and 2 brief rationale for
their sclection are given in Tables 6-9 through 6-16 in Section 6.3.3.3, which describe the
cxposure calculations for the varions pathways. individual parameter values were selected so
thet the overall pathway exposure estimates would approximate CT and RME cases.
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6.3.4.4 Steady-State Assumptions

Most of the exposure calculations used in this HHE assume that the concentrations of
chemicals in the source media are at steady state and remain constant for the duration of the
exposure periods, which range from five to 30 years. Only the future worker inhalation
pathway assumes source depletion over time.

This steady-state assumption may not be appropriate for organics in the soil, which
tend to migrate, eventually depleting the source, or may degrade over time. The concentra-
tions of contaminants in groundwater could increase or decrease over the next 30 years,
depending on many site-specific factors. For simplicity, the conservative (health-protective)
steady-state assumption was used in all but the one pathway listed above,

6.3.4.5 Contaminant Migration Modeling |
Uncertainties about the reliability of modeling predictions arise in two aress. The

first is the validity and accuracy of the model itseif, and the second is the selection of

appropriate parameter values for use in the calculations. Several types of models were used
in developing exposure estimates. '
| One model concerned the emission of vapors from surface soil. The modified Farmer
" model, described in The Superfund Exposure Assessment Manual (EPA 1988c¢), was used to
estimate the volatilization flux of VOCs at the ground surface from subsurface contamination.
The selection of conservative values for some parameters used in this mode! (soil porosity,
soil-water partition coefficient, size of source area, etc.) will tend to overestimate the actual
emissions, but the resuits should be moderately reliable.

Air dispersion modeling is used in conjunction with the model described above to
estimate ambient air concentrations downwind from the source areas. The near-field box
model (GRI 1988) was used to estimate air concentrations of COPCs. Standard regulatory
default options were used as mode! inputs along with meteorological data from the airport in
South Bend, Indiana. The results of this model should be moderately reliable.

The third type of model was used to estimate indoor air concentrations. An empirical
model was empioyed to calculate potential concentrations of vapors infiltrating basement walls
from the surrounding porous subsurface soils with subsequent dispersion throughout the
home. The soil gas concentrations adjacent to basements were calculated from the
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groundwater concentrations using 2 sumple partitioning equation employing the Henry’s Law
Coustant and an empirical attemuation factor.  Standard regulatory default values, which tend
1o be conservative (health-protective), were used in this empirical model. This may result in
overestimating the vapor concentrations. but the results should be moderately reliable.

Taken together. the results for all the models employed should be moderately to
highly reliable. but may overestimate actual exposure-point air concentrations.

6.3.4.6 Expesure Asscssment Uncertainty Sumsmary

Overall, the exposure estimates obtained are probably moderately reliable. Several of
the factors adding uncertainty to the estimates tend to result in overestimation of the exposure.
These inchade:

¢ The directed nature of the sampling and analysis program:
¢ The use of the 95 UCL or the maximum observed value for the
SOUrCe CONCentTations:;

e The use of 2 mumber of 90th percentile values in the exposare
S \alations:

¢  The use of the steady-siate assumption for source concentration

estimates: and

¢  The use of tramsport models, which incorporate their own conserva-

tive assamptions. (0 eStimRate exposure-point concentrations in ambi-
ext aad indoor air.
[

VOCs were the only growp of contaminaats evaluated in this HHE. By not evaluating
other contaminants that may exist at the site, risks 10 humans may be underestimated because
of the potential exposure pathways of contamination that were not evaluated.

The wee of detection Limits for chemicals in water analyses that were not entirely
adequase for risk assessmens purposes could lead (0 underestimation of exposures to these
.mmuﬁmmﬂm. The cummiative effect of all exposure
eacernaisties. however, is most likely 10 overestimate rather than enderestimate the trac
posential exposures.
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6.4 TOXICITY ASSESSMENT
6.4.1 Introduction

The purpose of the toxicity assessment is to compile toxicity and carcinogenicity data
for the chemicals of potential concern at the Conrail Site and to provide an estimate of the
relationship between the extent of exposure to a2 contaminant and the likélihood and/or
severity of adverse effects. Tlie toxiéity assessment will be accomplishied in two steps:
hazard identification and dose-response assessment.

Hazard identification is a qualitative description of the potential toxic properties of the
chemicals of potential concern at the site. Brief heaith effects summaries for the chemicals of
Ipotemial concern are also presented. '

The dose-response evaluation is a process that results in a quantitative estimate or
index of toxicity for each contaminant at the site. FmW.MWBdwslope
factor (SF). For noncarcinogens, it is the reference dose (RfD). Practices and procedures
used to develop quantitative indices of toxicity and to incorporate toxicological information
into the risk estimation process and the quantitative indices of toxicity are presented in Section
6.4.3. Uncertainties in the toxicity assessment process are discussed in Section 6.4.4.

6.4.2 Health Effects Smnmaries

The health effects summaries describe the potential toxic properties of the
‘chemicals of potential concern at the Conrail Site. For carcinogens, the weight-of-evidence
category is also included. In most cases, the information in the summaries is drawn from the
Public Health Statement in the Agency for Toxic Substinces and Disease Registry’s
(ATSDR's) toxicological profile fot the chemical (ATSDR 1989-1993). Exposure concentra-
_tiomthatmaybeassocinedwith‘adverseeffecumincludedinsomofdlesunmria.

‘Acetone
Acetone is a clear, colorless liquid with a cool, mint-like odor. [t is a naturally
occurring, volatile metabolite that has been identified in such plants as onions, grapes, apples,
tomatoes, and the morning glory. Acetone is a component of human breath and can also be
emitted from natural sources during volcanic eruptions and forest fires. It is used as a solvent
and as a chemical intermediate. |

s 011
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Most acetone used as a solvent or emitted from narural sources will ultimately be
relcased to the air. If released 1o soil. it can both volatilize and leach to groundwater.

The most likely human exposure to acetone is occupational. It is possible that the
geaeral population could be exposed o acetone, however, through inhalation of automobile
exhaust, solvens vapors. and tobacco and wood smoke; through dermal or inkalstion coatact
with consumer products such as nail polish remover; or by ingestion of food or water that
CORIAENS aCELOne.

In bigh concentrations or in pure form. acetone is a skin itritant and severe eye
changes. and coma can resulk from ingestion of large amounts of acetome. Increased liver and
kidacy weights and kidney toxicity are the critical, or most sensitive toxic effects. of acetome
in animals and scrve as the basis of EPA’s RID.

Acesone is not classified by EPA as w0 its carcinogenic potential.

Dennene

Benzene, in the eavironment, comes from both natural processes and buman activity.
Today, most benzene is produced from petroleum sources. Benzene has a long history of
industrial use, most notably as a solvert and as a2 starting material for the symhesis of other
chemicals.

Benzene evaporases easily, and exposare of the general public to benzene oocurs
mainly by breathing contamimated air. The major sources of benzene in air are gasoline and
susomobile exhaast, tobacco smoke. and industrial emissions. It has been estimased that 50
percess of the exposure ©0 benzene in the United States is due to tobacco smoke.  Household
products incleding ghees, paims, furniture wax, and detergents can also be a source of
exposure.

Bexzese is readily absorbed by inhalation and ingestion, but is absorbed 0 2 Jesser
extens through the skin. Most of what is knows sbout the human heaith effects of benzene
mkb@dumdmmmmﬂyeWﬁtmm»m
concentrations of beazene.
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Benzene is toxic to blood-forming organs and to the immune system. Excessive
exposure (inhalation of concentrations of 10 to 100 ppm) can result in anemia, a weakened
immune system. and headaches. Occupational exposure to benzene may be associated with
spontaneous abortions and miscarriages (supported by limited animal data), and certain
developmental abnormalities such as low birth weight, delayed bone formation, and bone

marrow toxicity. Benzene is classified as a Group A, human carcinogen, based on numerous
studies documenting excess leukemia mortality among occupationally exposed workers.

Bromodichloromethane (BDCM)

Bromodichloromethane (BDCM) is a coloriess, heavy, nonburnable liquid. Most
BDCM in the environment is formed as a byproduct of the addition of chlorine to drinking
water. Small amounts of environmental BDCM are naturally occurring, formed from marine
algae. BDCM has been used as a solvent for fats, waxes, and resins, as a flame retardant, as
a heavy liquid for mineral and sait separation, and as a fire extinguisher fluid ingredient. The
primipaluseofBDCMisasaclmﬁmlinmmdiatefororguﬁcsymhuismdasalabomory
BDCM evaporates readily, so that BDCM released from chemical facilities, waste
sites, or drinking water enters the atmosphere as a gas. BDCM does not adsorb strongly to
soils or sediments, nor does it tend to bioaccumulate.

BDCM is readily absorbed by inhalation and ingestion. and to a lesser extent through
the skin. The most likely human exposure to BDCM is through drinking water.

Animal studies indicate that both the liver and kidney are susceptible to injury from
'BDCM exposure. This includes increased weight, inflammation, and/or degeneration, and
decreased function. Rats and mice that were administered oral doses of BDCM displayed
signs of central nervous system depression, including lethargy, labored breathing, and
sedation (similar to other halogenated chemicals such as chloroform and carbon tetrachloride).
BDCM exposure has also been observed to result in developmental toxicity. Chronic oral
studies indicate increased frequency of liver, large intestine, and kidney tumors in rats.

ltisnotknownwhahetlmg-temexpomminhmmeomwthedevdom
of cancer. BDCM is classified as a Group B2, probable human carcinogen, by EPA, based
on animal studies.
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2-Butanene (Methyl Ethyl Ketome)

A colorless liquid with a sweet. but sharp odor. 2-butanone is volatile and will
quickly evaporate into the air. The compound is manufactured in large amounts for use in
paints. gloes. and other finishes. I is also 2 narural product made by some trees. fruits, and
vegetables.

The compound 2-butanone is often found dissolved in water or as a vapor in air. In
water. it can be broken down inso simpler chemicals by namral biological processes in about
two weeks. In air. 2-butanone will break down under the influence of sunligit in one day or
less. | does not adhere to soil appreciably. If it is spilled on soil, it can migrase through the
soil cither as a vapor or a liquid. k is relatively soluble in water which allows i w0 dissolve
in and migrase with soil moistere and groundwaser.

The most likely human exposure 1o 2-butanone is occupatiomal. However, the geacral
population could be exposed 0 2-butanone in the air from drying paints and giue, and to 2-
butanome in air. waser or soil as a result of eavironments| contamination. Lastly, it bas been
desermined that 2-butanone occurs naturally ia some foods including: chicken, roasted nmts,
cheese, fruit. dried beans, split peas. and lentils.

Grester than S0% of the imbaled 2-butanone is adsorbed onto the body. ht is
unknown how asuch of the oral aad dermal doses are adsorbed. Humaans can smell 2-
butamone at levels below those that can canse adverse effects. At levels slightly above the
odor threshold. people have reported mild irritation to the nose, throst. cyes, and skin.

In general. there are only observabie effects & high doses in animal studics. Health
effects resukting from inbalation or iagestion of 2-butanone include: respisatory isritation,
high doses. Toxic effects to offspring is the EPA’s critical or most semsitive effect. There
are reponts of bebavioral effects in mice and baboons at low doses.

Very listle long-term exposere data exist for 2-butanone in animals and bomans. &t is
snknows whether 2-butanone causes cancer in animais or bumans.

Carben Tetwachieride
Carbon setrachioride is 2 man-made clear liquid that evaporates very casily. It has
been wsed in the production of the chiorofiuorocarbons, in refrigeration fluids, and in
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propellants for aerosol cans. In the past, carbon tetrachloride was widely used as a cleaning
fluid especially in dry cleaning.

Most carbon tetrachloride released into surface soil or surface water will rapidly
evaporate into the air. Carbon tetrachloride dissolves in water and can contaminate ground-
water. Carbon tetrachloride can biodegrade fairly rapidly (6 to 12 months) into other
chemicals. '

Exposures to high concentrations of carbon tetrachloride can cause Central Nervous
System (CNS) effects. The immediate symptoms include signs of intoxication. including
headache and dizziness, along with nausea and vomiting. Prolonged exposures may cause
coma or even death. Carbon tetrachloride also causes liver and kidney effects. The liver
becomes swollen and tender. and fat tends to accumulate in the tissue, and, if exposure -
continues. it can lead to decreases in liver function. The formation of liver lesions is the
critical or most sensitive toxic effect of carbon tetrachloride and serves as the basis of EPA’s
RfD. The kidneys produce less urine causing a buildup of fluids in the body, especially the
lungs, and a buildup of waste products. Kidney failure is often the main cause of death in
people overexposed to carbon tetrachloride. '

Animal studies indicate that carbon tetrachloride does not cause birth defects but
might decrease the survival rate of newborn animals. Also, animal studies have shown that
oral exposure to carbon tetrachloride has increased the frequency of liver tumors. No studies
have been performed on the inhalation route of exposure and frequency of liver tumors.

ft is not known whether long-term exposures in humans contribute to the development
of cancer. Carbon tetrachloride is classified as a Group B2, probable human carcinogen, by
EPA based on animal studies.

Chiloroform

Chloroform, also known ss trichloromethane, is a colorless liquid with a pleasant,
non-irritating odor and a slightly sweet taste. Chloroform is used primarily to synthesize
other chemicals. Most chloroform found in the environment comes from chemical
manufacturing plants, pulp and paper miils, chlorinated drinking water supplies, and
chiorination of wastewater from sewage trestment plants. Chloroform is highly soluble in
water, and it readily evaporates into air where it is ultimately degraded by photochemical
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reactions. The most likely source of exposure to chloroform is through drinking water and/or
breathing air containing chioroform contamination. It can also be absorbed through the skin.
laside the body. chloroform can be transported throughowt the body, concentrating mainly in
fat tssue, brain, liver, and kidmey.

In bumans, chioroform has been found to adversely affect the CNS, liver. kidneys,
CONS effiects associated with baenan exposure to chloroform include dizzimess, vertigo,
headache. and in some cases death. When used as a anesthetic in the past, chioroform
caused irreguiar heartbeat and low blood pressure.  Anesthetic use was discontiomed becanse
of liver and kidney damage. Long-serm exposure to low concentrations of chloroform also
causes liver and kidney damage in bumans. The formation of fasty cysts in the liver is the
critical effect of chioroform in amimals and serves as the basis of EPA’s RID.

In long-term animal stadies, chioroform-induced liver and kidney damage has also
been nosed.  Reproductive effects in mice associated with chioroform inhalation exposure
inclade decreased ability 10 maintain pregnancy and an increase in birth defiects. Ikt is not
known whether chioroform can cause similar reproductive effects in bomans.

Although it is unknown whether long-term exposure contributes 0 the development of
camcer in basmans, liver and kideey tumors have been associsted with oral exposure in mice
and rats. Chloroform is classified as a Group B2, probable human carcinogen, by EPA based
on animal smdies.

1,1-Dichisrecthane (1,1-DCA)

The compound 1,1-DCA is s man-made liquid chemical that is wsed industrially as a
solvent and in the manufactare of other chemicals. When i,1-DCA is released to surface
waser or surface 30il, the chemical will evaporase into air.  Although its waser solubility is
low, 1,1-DCA can migrase from soil into groundwater. Some {.1-DCA found in the
environment is a breakudown produect of 1.1, 1-trichioroethane. Human exposure 0 1.1-DCA
can result from breathing contaminssed sir or eating or drinking contamimased food or waser.

Relatively little information is availsble on the heakth effects of 1,1-DCA in humans
or amimals. Alkhough once used as 2 surgical anesthetic gas. the use of 1,1-DCA was
discostimmed when it was discovered that irregular heartbeats were induced at anesthetic
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doses. Exposure to high levels of 1.1-DCA in air has caused death in animals. Long-term
exposure to high levels of 1.1-DCA has caused kidney damage in laboratory animals. In
addition. exposure of pregnant rats to 1,1-DCA in air resulted in delayed development in the
offspring.

One Iaboratory study suggests 1,1-DCA may cause increased tumors in rats and mice,
but the results are inconclusive. There is no evidence of similar harmful health effects in
humans. In light of the results of animal studies. EPA has classified 1,1-DCA as a Group C
possible human carcinogen. :

1,1-Dichioroethene (1,1-DCE)

The compound 1.1-DCE is a man-made chemical that does not occur naturally in the -
environment. It is a clear, coloriess liquid that has a mild, sweet, chioroform-like odor, and
is used to make plastic products such as plastic wrap and flame-retardant fabrics.

The compound usually enters the body through inhalation and/or ingestion. It may
also enter the body through the skin. The human health effects resuiting from exposure to
1.1-DCE are unknown. In animal studies. brief exposures to high concentrations of 1,1-DCE
have caused liver, kidney, heart, and lung damage, nervous system disturbances. and death.
Prolonged exposure to lower concentrations of {,1-DCE has also produced liver damage.

This liver damage is the critical or most sensitive effect of 1,1-DCE and serves as the basis of
EPA’s RfD.

An increased risk of cancer was observed in animals exposed to 1,1-DCE, as was an
increased risk of birth defects in the offspring of exposed pregnant animals. Based upon
animal studies, 1,1-DCE is classified as a Group C possible human carcinogen.

1,2-Dichloroethene (1,2-DCE)
meonpound 1,2-DCE is a man-made flammable liquid with a sharp, harsh odor.
It is primarily used in the production of solvents and as an additive to dyes, lacquer solutions,
perfumes, and thermoplastics. There are two forms of 1.2-DCE: cis-1,2-DCE and trans-1,2-
DCE, which may occur separately or as a mixture. .
In the environment, 1,2-DCE evaporates rapidly. When 1,2-DCE is released to
either surface soil or surface water, almost all of the chemical will evaporate into air. When
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IJ-DCEomundagmmd.mchuinhndﬁnsmdcbuniulmsis.hmdMnm
water and migrate with groundwaser. lngmmdwau.l.z-DCEbtubdo'nlovhyl
chloride, which altimately breaks down to water, carbon dioxide, and chloride ions. Vinyl
chioride, the initial breakdown product. is more toxic than |.2-DCE.

mmmmhhodybydrinﬁngm.ahgfwd.orhuﬂgdt
that contaims 1.2-DCE. Bemel.Z-DCEﬂwmmﬂy.i:hhiui:hmliﬂy
route of buman exposure. Inkalation of high levels of 1,2-DCE can canse nmsea. drowsi-
ness, dizziness, and may result in death. Liver, heart, and lung damage were abserved in
laboratory amimals afier short- or long-term exposure to 1,2-DCE in air. Liver and lung
damage was reported in animels that were fed 1.2-DCE. Duhmahomin—?d:duw
ingest large amounts of 1.2-DCE. Chamges in blood chemisiry is the critical or most sensitive
effiect and serves as the basis of the RfD used in the risk assessmens.

The long-texm heaith effects resulting from exposure %0 1,2-DCE are onkmows.
lncreased risk of cancer has aot beea reporued in bumans or snimmals exposed to 1,2-DCE.

Ethylbensene
Etlylbeazene is 2 coloriess liquid with s gasoline-like odor. Ethylbeazene occurs
_n;hmwmmmhmmmmmuﬁ.m
inks, and imsecticides. Gmhmmhmdyziahybmbym
Ethylbenrene evaporases easily into the air from soil or waser. People living in urban ’
areas or mear faceories or highways may be exposed 10 ethylbenzene in the air. Indoor air, on
mmmmuwuxuumﬁ_wm
such as cleaning products and paiess. Tobecco smoke also containg etirylbenzene.
MGMmhMMMdVW.M
hnmmmmm.umm.mmmamm
Water contsining its residues.
u—-w»mmammmmdmm
have been reported in humans exposed 10 ethyfbenzene.
Mmmnhﬁhmﬁuofdybmhirimm
ﬁn.ﬁhy.mmmd—a.mdummhbonuyu'-h. However, the
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meaning of these effects are uncertain because of conflicting results and design weaknesses in
many of the studies. :

No data are available on long-term health effects in humans exposed to ethylbenzene.

One long-term study showed increased tumors in rats treated with ethylbenzene. but the study
was flawed. EPA has placed ethylbenzene in Group D, not classified for carcinogenicity,
because of limited laboratory data and lack of adequate human data.

Methyl Chloride (Chloromethane)

Methyl chioride, which is a gas or pressurized liquid at ambient temperature, is used
in the production of silicones, agricultural chemicals, synthetic rubber. and tetracthyl lead. It
can be formed during the chlorination of drinking water. Methy] chloride is released in -
tobacco smoke and turbine exhaust. It is produced in nature by several photosynthesizing
marine organisms. and is released through both brush and forest fires, and volcanoes.

Exposure to high concentrations of methyl chioride can result in dizziness. blurred
vision, confusion. coordination problems, abdominal pains. nausea, and vomiting. . These
symproms can be followed by delirium, convulsions, coma, and possibly death.  Acute
exposure to methyl chloride may also result in degenerative changes in the heart, liver, bone
marrow, and kidneys. Dermal contact with liquid methyl chloride can result in anesthesia and
possibly frostbite of the exposed tissue. '

Chronic exposure to low concentrations of methyl chloride can cause CNS damage,
and, in some cases. damage to the liver, kidneys, bone marrow, or cardiovascular system.

There are no adequate data available to suggest that methyl chloride is carcinogenic.

Methyleme Chleride (Dichioromethane, MC)

MC is a2 man-made liquid chemical that is widely used as an industrial solvent and as
a paint stripper. Because MC evaporates easily, it is released into the environment mainly in
air, where it is broken down by sunlight. MC released to water or soil tends to volatilize to
air, but may migrate to groundwater. MC is formed during water chlorination, and small
amounts of MC may be found in some public drinking water supplies.

Absorption into the body occurs readily following exposure by breathing vapors or
accidental ingestion. Occupational worker exposure to high levels of MC in air has resulted

636 0181

05: 270l _C8 81 3/-D1



Conrail RUFS

RI Repors

Section 6

Rev. 0 March 31. 199%¢

in drowsiness, fatigue, lack of appetite. and light-headedness. Other effects inciude impaired
reaction time and coordination. numbness or tingling of fingers and toes, and intoxication.
The critical. or most sensitive effect, of MC exposure is liver damage observed in rats
exposed 10 MC. '

Chwonic exposure of laboratory animals to high concentrations of MC by inhalation
has resulted in an increased incidence of liver and lung cancer in mice and ras. MC has oot
beea shown 0 cause cancer in occupationally exposed humans. Based on results from animat
smdies, EPA has classified MC as a Group B2, probable human carcinogen.

Methyl Iscbutyl Ketone (4-macthyl-2-pentancne)

Methyl isobuty! kesose (MIBK) is a man-made, coloriess, transparent liquid with a
camphor-like odor, which is wsed in a wide variety of industrial applications. The release of
MIBK ¢0 the enviromment is maialy due to emissions and effluent from indestries and vehicle
cxhaust, and from land disposal and ocesn dumping of consumer products and industrial waste
comtaining MIBK. MIBK is weed and produced by manufacturers of costings (i.c.. lacquers,
varsishes, paints), pharmaceuticals, pesticides, rubber processing chemicals, adhesives and by
rare metal extractors. MIBK is moderasely volatile and slightly soluble in water. It can be
broken down by direct phosolysis, by reaction with hydroxy! radicals in the atmosphere and
by acrobic biodegradation in soil and water.

The most likely routes of human exposure to MIBK are inhalation and dermal contact
while wsing products coataiming MIBK. Peopie living in source arcas may be exposed 0
MIBK by imhalation of costaminsted air and ingestion of contaminased drinking waser.

Occupstional exposure 0 MIBK vapors at concentrations up %0 500 ppm for 20 t0 30
mimues 3 day has cansed weakness, loss of appetite. headache, burning eyes, stomach ache,
smasea, and sore throst. A fiew workers experienced insomnia, sommolence, heartburn, and
imsestinal pain. Several workers were found to have slightly enlarged livers and others
compisined of colitis.

Oral exposure 9o MIBK bas camsed kidney and liver effects in rats. In the past, these
were the critical or most sensitive effects of MIBK and serve as the basis of the EPA’s RID.
However, the oral RfD has since beea wichdrawn. There is no carcinogenicity information
available for MIBK.
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Tetrachlorethene (Perchioroethene, PCE)

PCE is a man-made chemical that is widely used for dry cleaning fabrics. for metal-
degreasing operations. and in the manufacture of other chemicals.

Most PCE released into surface soil or surface water will rapidly evaporate into the
air. PCE dissolves in water and can contaminate groundwater. PCE biodegrades slowly in
groundwater. Some of the breakdown products of PCE are also hazardous chemicals such as
trichloroethene (TCE) and vinyl chloride. Detectable background levels of PCE frequently
occur in air and less frequently occur in drinking water.

Humans may be exposed to PCE by breathing air or ingesting food or water that has
been contaminated with this chemical. For the general public. inhalation is the most likely
route 'of exposure. PCE can occur in many household products including: suede protectors,
water repellents, spot removers, and wood cleaners. Exposure to high concentrations in air,
particularly in confined areas, can cause CNS effects, which may be expressed as dizziness,

“headache, sleepinn;s. confusion. nausea, and possibly unconsciousness and death.

Animal studies. conducted with concentrations much higher than those usually

 éncountered in the environment, suggest that PCE can cause liver and kidney damage,

" developmental effects on fetuses. and toxicity to pregnant animals. Liver toxicity is the
critical or most sensitive effect and serves as the basis for the RfD used in the risk assess-
ment. '

PCE causes liver cancer and kidney cancer in mice and rats. Studies of human PCE
exposure and its relationship to increased cancer risk have produced conflicting results. Based
on the evidence from animal studies, EPA once classified PCE as Group B2 probable human
carcinogen. However, EPA has since withdrawn this classification and the carcinogenicity
status is pending. '

Toluene _

Toluene is used as a solvent in the production of a variety of products and as a
constituent in the formulation of gasoline and aviation fuels. Toluene can enter and affect the
body if it is inhaled, it comes in contact with the eyes or skin, or if it is swallowed.

Exposure to toluene can cause many CNS effects. Toluene overexposure may cause
fatigue, weakness, confusion, headache. dizziness, drowsiness, and irritation of the eyes,
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respirasory tract. and skin. These symptoms have been reported in association with
occupational exposure to airbome concentrations of toluene ranging from 50 ppm (189
num:’)to l.SNppmuS.GGOWmJ). Symptoms generally increase in severity with
increased exposures.

Animal stadies have shown that oral exposure (o toluene has caused damage to both
the liver and kidney. This damage is the critical effect of toluene and serves as the basis of
EPA's RID.

Toluene does not appear to canse cancer in animals oc humans. No imcreased risk of
camcer was detected in studies of occapationally exposed men.  Similarly, toluene did not
camse cancer in rats and mice exposed through inhalation.

1,1,1-Trichierecthame (1,1,1-TCA)

The compound 1,1,1-TCA is 2 man-made chemical that has many industrial and
bouschold uses. For example, it is used a3 a cleaning solvent t0 remove oil or grease from
masnfactared metal parts, and as a solvent to dissolve other substances such as ghue and paint.
Coasamer products such as spot removers may contain 1,1,1-TCA. Mach of the 1.1,1-TCA
produced in the Unised Stases eads up ia the atmosphere as a result of evaporation during use.
1.1,1-TCA relessed onso or im0 the ground can migrate into groundwater.

Inkalation is the major rouee of exposure in humans, but exposure can also occur
through the consumption of comtaminated food and water and by skim comtract with 1.1.1-
TCA-costuminsted soil and waser.

1,1,1-TCA is readily absorbed imso the body following exposure by inhalation of air
comntaiming the vapor oc ingestion of waser or food containing 1,1.1-TCA. &t also readily
ieaves the body with exhaled air.

Humesa inhslation of high levels of 1,1,1-TCA over a short period of time bas
resulied in CNS effiects such a8 dizziness, ligit-headedness, and loss of balance and coordina-
ton. These health effects are readily reversible when exposure stops.

Stadics in anisals and bumans bave shown that mild liver effiects result from long-
term exposure. Kidacy damage bas also beea reported in animal stedies.

Chronic snimal cancer studies were done on mice and rats dosed orally. No
comsistent pastern of an increased incidence of cancer was found, but the study was of Limised
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value because of the death of many of the animals. It is not known whether 1.1.1-TCA

causes cancer in humans.

Trichloroethene (TCE)

TCE is a man-made chemical widely used as a cleaning agent and solvent for
degreasing operations. Most TCE released into surface water or surficial soil will rapidly
evaporate into the air. In the subsurface, TCE is moderately to highly mobile and can
migrate to groundwater. TCE biodegrades very slowly in subsurface soils and grdundwater.

Microbial degradation products include dichloroethene and vinyl chloride.

| Humans are most likely to be exposed to TCE in air. TCE also may occur in
drinking water supplies and consumer products including metal cleaners, spot removers, rug
cleaning fluids, paints, and paint removers. TCE may cause adverse health effects following
exposure through inhalation, ingestion. or skin or eye contact. Exposure to high levels of
TCE can cause CNS effects including drowsiness, dizziness, headache, blurred vision, lack of

coordination, mental confusion, flushed skin, tremors, nausea, vomiting, fatigue, irreguiar
heartbeat, and in some cases death. In the past, TCE was used as an anesthetic. but that use
was discontinued when this substance was found to cause irregular heartbeats. Chronic
exposure to TCE can cause liver damage and skin reactions, as well as CNS effects.

Exposure of laboratory animals to TCE has been associated with an increased
incidence of a variety of tumors, including kidney, liver, and lung cancers. However, it is
uncertain whether people exposed to TCE have a higher risk of cancer. In the past TCE was
considered 2 Group B2 probable human carcinogen, this classification has been withdrawn by
EPA, however, following further review.

Vinyt Chioride (VC) :
'VC,whkhisagasorpmsududliquidaambiemmnpetmm,ispﬁmﬂyusedu
a raw material in the chemical industry for the production of polymeric chemicals (e.g..
polyvinyl chloride {PVC]) that are in turn used to manufacture a variety of plastic products.
In addition, VC is 2 known degradation product of many chlorinated solvents including tetra-,
tri-, and dichloroethenes. Most of the VC in the enviropment comes from the plastics
industry’s releases to air or water. In surface water or surface soil, VC evaporates readily.
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Ounce in the air. VC breaks down rapidly to nonhazardous constituents. VC can migrase 0
groundwater and dissolve readily. Once in the groundwater, VC can persist for many years.

VC may cause adverse health effects following exposure by inhalation. ingestion, or
by dermal or eye contact. VC inhalation can cause dizziness or sleepiness. VC was used as
an anesthetic for a brief period of time. Breathing very high levels of VC can cause
unconsciousness and in some cases death. On skin, exposure to Jiquid VC can cause burns.
Noacarcinogenic effects associated with long-term occupational VC over expasure include
hepatitis-like changes in the liver, changes in the inunune system, and nerve damage.

VC has been shown 0 canse liver and lung cancer in rats, and liver cancer in
workers occupationally exposed t0 air concentrations in the range of 25 ppm to greater than
200 ppm. Based on this evidence. EPA has classified VC as a Group A, a buman
carcinogen.  Air standards as low as | ppm are specified for occupasional exposure to VC in
many countries.

Xylenes

Xylenes are componenes of coal tar and petroleum; however, the majority of xyleaes
used commercially are man-made. There are three isomers of xylene (ortho-. meta-. and
pera-xylene), which can occur separasely or as a mixmure, and are herein referred to as
xylenes. Xylenes are used in solvem mixiures and cicaning agents. and are components of
gasoline and other fuels.

Xylene evaporaces easily and its presence is widespread in the eavironment. Xylene
is released from industrial sources, amsomobile exbaust. operations employing i as a solvent,
and chemical wase disposal sites. Xylenes can be detecred in air in cities and industrial
areas. and in some public drinking water supplies.

Exposure to xylene may occur by breathing xylene vapors. or eating or drinking
xyleac-congaminated food or waser. Xylene is rapidly absorbed following inhalation or
ingestion.  Shoct-termm human exposure 0 high evels of xylene in air (100 ppm 0 230 ppm)
causes irritation of the skin, eyes. nose, and throat, increased reaction time to a visual
stimulos. impaired memory, swomach discomfort. and possible chamges in the liver and
kidoeys. Xylene may be fatal if large enough concentrations are inhaled or ingested. Theve
are no studics regarding the jong-term effects of inhaiation or ingestion of xyiene by fuamans.
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Exposure of laboratory animals to high levels of xylene in air resulted in changes in
the cardiovascular system. changes in liver weights, and hearing loss. Decreased body weight
and increased numbers of birth defects in unborn rats were observed when the mothers were
exposed to high concentrations of xylene. The effects of long-term exposure to low
concentrations of xylene have not been well studied in animals. The critical or most sensitive
effect is a decreased body weight in laboratory animals.
Oral exposure to xylenes did not cause increased cancer in rats or mice. There are
no human carcinogenicity data. EPA has placed xylene in Group D, not classified for
carcinogenicity.

6.4.3 Quantitative Indices of Toxicity ~
Quantitative indices of toxicity were compiled for the dose-response assessment to be

used in estimating the relationship between the extent of exposure to a contaminant and the

potentially increased likelihood and/or severity of adverse effects. The methods for deriving

indices of toxicity and estimating potential adverse effects are presented below. The indices

of toxicity for the chemicals of potential concern are presented at the end of this section.

6.4.3.1 Categorization of Chemicals as Carcinogens or Noncarcinogens

For the purpose of this risk assessment, chemicals of potential concern were classified
into two groups: potential carcinogens and noncarcinogens. The risks posed by these two
types of compounds are assessed differently because noncarcinogens generally exhibit a
threshold dose below which no adverse effects occur, while no such threshold has been shown
to exist for carcinogens. '

As used here, the term "carcinogen” means any chemical for which there is sufficient
evidence that exposure may result in continuing uncontrolled cell division (cancer) in humans
and/or animals. Conversely, the term "noncarcinogen” means any chemical for which the
carcinogenic evidence is negative or insufficient. These classifications are dynamic; chemicals
may be reclassified at any time that additional evidence becomes available that shifts the
weight-of-evidence one way or the other. )

Chemicals of potential concern have been classified as carcinogens or noncarcinogens
based on weight-of-evidence criteria contained in the EPA’s "Guidelines for Carcinogen Risk
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Assessment” (1986b). Tabie 6-18 summarizes the five EPA weight-of-evidence categories.
According 10 these EPA guidelines. chemicals in the first two Groups—A and B (Bl and
B2)-—-are considered lmman carcinogens or probable human carcinogens based on sufficient
evidence and should be subject to nonthreshold carcinogenic risk estimation procedures.
Depending upon the quality of the data. Group C chemicals may also be subjected to these
procedures. The remaining chemicals—in Groups D and E—are defined as noncarcinogens and
shouid be subjected to threshold-based toxicological risk estimation procedures.

Exposure 10 some chemicals may result in both carcinogenic and noncarcinogenic
effects. In these cases. both the carcinogenic and noncarcinogenic effects were evaluated and
considered im the risk assessment process.

6.4.3.2 Assessmeemt of Carcinegans

In contrast to noacarcimogenic effiects, for which thresholds are thought to exist,
sciemuists generally have been umable to demomstrate experimentally a threshold for carcino-
genic effects.  This has ied to the assumption by fedéral regulatory agencies (e.g., EPA. Food
and Drug Administration (FDA|, aad Occupstional Safety and Health Administration
[OSHA)] that amy exposure to a carcinogen theoretically entaiis some fimite risk of camcer.
Depending om the potency of a specific carcinogen and the level of exposure. however, such a
risk could be infititesimaily small.

Scieatists have developed several mathemarical models to estimage low-dose carcino-
EPA has seiecsed the linearized mmsitistage model based on prudent public health policy (EPA
1986b). In addition to employing the linearized multistage model, EPA uses the 95 UCL for
doses or comcentrations in animal or humen studies to estimate low-dose slope factors (SFs).
By using thess procedures. the regulatory agencies are unlikely to underestimate the actual
SFs (formerly calied carcimogenic posency factors) for hanans.

Using SFs, lifetime excess cancer risks can be estimated by:

Risk = T LADI, x SF,
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where:
LADL;, = Exposure route-specific lifetime average daily intake, and

SF, = Route-specific slope factor.

Using the multistage model, the carcinogenic risks for the oral, dermal, and
inhalation routes of exposure are calculated as follows:

Risk = LADI, SF, + LADI, SF, + LADI, SF,

where subscript "o” indicates the oral route, subscript "d* the dermal route, and subscript "i"
the inhalation route. SFs for the COPCs for the oral and inhalation exposure routes are
presented in Table 6-19. The EPA’s weight-of-evidence classification for the chemical and
the type of cancer that may be associated with exposure to the chemical are also included in
Table 6-19.

6.43.3 Am«medm

Risks associated with noncarcinogenic effects (e.g., organ damage, immumological
effects. birth defects, skin irritation) are usually assessed by comparing the estimated average
exposure to the acceptable daily dose, now called the RfD by EPA. The RfD is selected by
identifying the lowest reliable no observed adverse effect level (NOAEL) or lowest observed
adverse effect level (LOAEL) in the scientific studies in which effects were observed. then
applying a suitable uncertainty factor (usually ranging from 10 to 1,000) to allow for
differences between the study conditions and the human exposure situation to which the RfD
is to be applied. NOAELSs and LOAELS can be derived from either human epidemiological
studies or animalstudies; however, they are usually based on laboratory experiments on
animals in which relatively high doses are used. Consequently, uncertainty or safety factors
are applied when deriving RfDs to compensate for data limitations inherent in the underlying
experiments and for the lack of precision created by extrapolating from high doses in animais
to lower doses in humans. The five uncertainty factors commonly used are summarized in
Table 6-20. Modifying factors are additional adjustment factors based on professional judg-
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ment and are incorporated in order to compensate for factors other than the usual uncertainty
adjusuments.
RfDs are generally calculated using the formula:

NOAEL or LOAEL (mg/kg-day)
(Uncertaimty Factor) x (Modifying Factor)

RID (mg/kg-day) =

The RfD is an estimate (with uncertainty spanming perhaps an order of magnitude) of
the daily exposure to the human population (including sensitive subgroups) that is likely to be
without an appreciable risk of deleterious effects during a portion of the lifetime. in the case
of a subchronic RfD. or during the entire lifetime, in the case of 2 chwonic RfD. The RfD is
used as a reference point for gauging the potemial effects of other exposures. Usually,
exposures that are less than the RfD are not likely to be associated with health risks. As the
frequency of exposures exceeding the RfD increases and as the size of the excess increases,
the probability increases that adverse health effects may be observed in a bxxnan population.
Nonctheless, a clear distinction that would categorize all exposures below the RfD as
“acoeptable” (risk-free) and all exposures in excess of the RfD as “unacceptable”™ (cawsing
adverse effects) cannot be made (HEAST 1992). Noacarcinogenic risks are usually assessed
by calculating a hazard quotient. which is the ratio of the estimated exposure to the RfD as
follows:

Ho = <
RD
where:
HQ = Hazard Quotiem.
CDI = Chronic Daily intake (exposure), and
RD = Reference Dose (acceptable daily intake).

Hazard quotients are commmonly summed across exposure routes 0 give a hazard
index. A hazard index gresser than | indicates that adverse cffects may be possible, whereas
a value of less than | means that adverse effects would not be expected. The higher the
hazard index is above |. the more likely # is that adverse effects could occur.
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EPA is in the process of developing subchronic RfDs based on potential noncar-
cinogenic effects associated with exposure durations ranging from a few weeks to seven years.
Short-term exposures can occur when an activity resulting in exposure is performed for a
limited period of time or when a chemical degrades or disperses to negligible concentrations
within a short period of time. The hazard quotient for subchronic exposure is obtained by
dividing the estimated subchronic daily intake (SDI) by the subchronic RfD.

Chronic and subchronic RfDs for the oral and inhalation exposure routes are
presented in Table 6-21. Other entries in the table that have not been discussed previously
are as follows: the confidence level indicates the degree of confidence that should be placed
in the RfD value and is usually obtained from the Integrated Risk Information System (IRIS)
entry for a chemical; the critical effect is the effect or target organ affected by the smallest -~
dose of the chemical that produces any adverse effect and that serves as the basis for the RfD;
the RfD source is the source or reference for the RfD. The preferred source is EPA’s IRIS
data base, which contains confirmed values reflecting the consensus judgment of the agency.
The second choice is EPA’s Health Effects Assessment Summary Tables (HEAST), which
contain information taken from final documents prepared by the EPA Office of Health and
Environmental Assessment. The RfD basis is the vehicle in which the chemical was
administered or the medium of exposure in the study(ies) that served as the basis for the RfD.

6.4.3.4 Route-to-Route Extrapolation of Reference Doses and Slope Factors

Once substances have been absorbed through the oral or dermal routes, their
distribution, metabolism, and elimination patterns (biokinetics) are usually similar. For this
reason, and because dermal route RfDs and SFs are usually not available, oral rouse RfDs and
SFsmcomonlyusedwwduaeexposumtombmbyboththcomlaAddctm
routes. When this is done, the oral toxicity values are adjusted by dividing the oral SF or
multiplying the oral RfD by the chemical's absorption efficiency. This accounts for
differences in a chemical’s administered dose (i.c., the oral dose) and its absorped dose.
Because the COPCs cvaluated here are all volatile, an absorption efficiency of 100% was
assumed.

Although inhalstion route biokinetics differ more from oral route kinetics than do the
dermal route kinetics, oral RfDs and Sfs may also be used to evaluate inhalation exposures
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{except in the case of exposure-point effects) if inhalation route RfDs and SFs are not
available, and vice versa. Extrapolation of toxicological indices from one route to another is
inappropriate if the critical effect for either route is a1 the point of contact.

6.4.4 Uncertainties Related to the Toxicity Assessment
6.4.4.1 Intreduction

In order to evaluate the meaning of any risk assessment, one must consider the
umcertainties in the assumptions made, the potential impact of quantitative changes in those
assumaptions oa the risk estimates. and the relevance of the findings 10 real-world exposures
and risks. Due to the number of assumptions. data points. and calculations, a degree of
uncertainty is necessarily associsted with the numernical toxicity values in any risk assessment.

6.4.4.2 Evaimstion of Carcinegenic Texicity Assessment Assumptions

The COPCs have been evaluased by EPA using its weight-of-cvidence carcinogenicity
cvaluation criteria and have been placed in Group A. human carcinogens. or Group B.
probeble bursan carcinogens. based oa sufficient data in husmans or on sufficient data in
animals and insufficiess data in bumans, respectively (EPA 1986b).

Rodent bicassay and epidesniological studies, such as those performed for the COPCs,
would require tens of thousands of andmals or humans in order to determine whether a
chemical may be carcinogenic at low doses. As the relationship between tumor Jocation, time
%0 appearasce, and the proportion of animals with cancer determines the estimased carcino-
genic SF. animal bicassay or bumam epidemiological data are not rowtinely sufficient for
directly estimating SFs at low doses. Therefore, by necessity, agencies such as EPA use
carcinogenic extrapolation models for estimating low-dose SFs. Based upon prudent public
policy, these agencies assmme that there is o threshold dose below which carcinogenic risks
will not occur. This is equivalent 10 the assumption that every dose above zero, no matser
how low, castics with it at least a small but finise risk of cancer. The models are based on
the assumption that the dose-respomse reiationship is linear at low doses. This is contrary to
approaches wsed for other toxic effiects, for which thresholds are assumed %0 exist.

The current model favored by EPA and certain other federal regulatory agencies is
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percentile confidence bounds. rather than'a maximum likelihood value for the SF. The
agency has concluded. based on theoretical grounds consistent with human epidemiological
and animal data, that cancer follows a series of discrete stages (i.c., initiation, promotion. and
progression) that ultimately can resuit in the uncontrolled cell proliferation known as cancer.
Consistent with this conclusion, the use of the linearized multistage model permits an esti-
mation of SF that is not likely to be exceeded if the real slope could be measured. However,
compelling scientific arguments can be made for several other extrapolative models, which, if
used, could result in significantly reduced values for SFs, many times lower than those
estimated using the lincarized multistage model. The one-hit model, used to estimate risks
due to exposures above the linear range of the muitistage model, is one such model. Thus,
most of the current EPA SFs calculated in this fashion represent upper-bound values based on ~
animal data, which should not be interpreted as necessarily equivalent to actual human cancer
potencies. It is this conservative value, nevertheless, that is used in this risk assessment on
policy grounds for the protection of public health.

6.4.4.3 Evaluation of Noncarcinogenic Toxicity Assessment Assumptions |

Keyassmnpdomusedinaseuingﬂwlikdihoodofmminogeniceffmmm
threshold doses exist below which various noncarcinogenic effects do not occur and that the
occurrence or absence of noncarcinogenic effects can be extrapolated between species and
occasionally between routes of exposure and over varying exposure durations. The threshold
assumption appears to be sound for most noncarcinogens based on reasonably good fits of
experimental data to the usual dose-response curves.

The other assumptions generally appear to be true to varying degrees. The effects
observed in one species or by one route of exposure may not occur in another species or by
~ another route, or they may occur at a higher or lower dose due to differences in the bio-
kinetics of a compound in different species or when exposure occurs by different routes. The
uncertainty in these assumptions is taken into account in the development of RfDs through the
use of safety or uncertainty factors. These factors reflect uncertainty associated with species-
to-species extrapolation and include safety factors to protect sensitive individuals. In addition
to uncertainty factors, a modifying factor is applied to reflect a qualitative professional
assessment of additional uncertainties in the critical study and in the entire data base for the
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chemical not explicikly addressed by the preceding uncerainty factors. The modifying factor
ranges from greater than 0 to 10 with a default value of 1 (EPA 1989%b).

The uncermainy factors and modifying factors used by EPA are conservative (health-
prosective) in nature in that they send w0 overestimate the uncertainties so that the RfDs
obtained are unlikely to be oo high. Use of the resuiting RfDs tends to overestimate the
posential for noncarcinogenic effects occurring at a given exposure level.

6.4.4.4 Reute-to-Reute Extrapolation of Reference Doses and Slepe Facters

Rouse-t0-rome extrapolation of RfDs and SFs adds an additional source of uncertaingy
10 the risk estimates obtained through their use. Such extrapolation may result in either
under- or overestimasion of the tree risks for the extrapolated route. Although this practice
adds uncestainty to the risk assesstness process. i appears to be preferable to ominting
exposure 10 a chemical by 2 rouse for which no RfD or SF is available from the quantitative
risk asseasment. which would lead 10 uaderestimation of the overall risks posed by the
chemical.

64.4.5 Summery of Texicity Uncertainties

The basic unceraintics underlying the assessment of the soxicity of a chemical
inchude:

e Unceruainties arising from the design, execution, or relevance of the

scicatific studies that form the basis of the assessment: and

¢ Uncerinties involved in extrapolating from the underlying scientific

stadies to the exposure simation being cvaluaed, including variable
responses 90 chemical exposures within homan and animal popula-
tions, between species. and between rowmes of exposure.

Risk calculations may also be wnderestimased since many contaminants do not have
toxicity valoes (i.c.. siope factors and RfDs). In most cases, this is becawse not enough
research has beea performed in order to develop a slope factor and/or an RfD for a particolar
comaminast. This may result in sa wnderestimation of site risks.
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These basic uncertainties could result in a toxicity estimate, based directly on the
underlying studies. that either under- or overestimates the true toxicity of a chemical in the
circumstances of interest.

The toxicity assessment process compensates for these basic uncertainties through the
use of safety factors (unceruinty factors) and modifying factors when assessing
noncarcinogens, and the use of the upper 95th percentile confidence limit from the linearized
multistage model for the SF when assessing carcinogens. The use of the safety factors and
the upper 95th percentile confidence limit in deriving the RfDs and SFs ensures that the
toxicity values used in the risk estimation process are very unlikely to underestimate the true
toxicity of a chemical. '

6.5 RISK CHARACTERIZATION
6.5.1 Introduction

This section combines the information developed in the exposure and toxicity
assessment sections to obtain estimates of the potential risks posed to human health by Conrail
Site contaminants, The process by which this is done is also explained in this section.

Risks due to carcinogenic and noncarcinogenic contaminants are usually assessed as
discussed in Sections 6.4.3.2 and 6.4.3.3. Potential carcinogenic risks are assessed by
multiplying the estimated lifetime average daily intake (LADI) of a carcinogen by its
estimated SF to obtain the estimated risk, expressed as the probability of that exposure
resulting in an excess incidence of cancer (i.c., more cancers than would normally be
expected in that population). The potential for adverse effects resulting from exposure to non-
carcinogens is assessed by comparing the chronic daily intake (CDI) or subchronic daily

- intake (SDI) of a substance to its chronic or subchronic RfD. This comparison is performed

by calculating the ratio of the estimated CDI or SDI to the corresponding RfD, which is
called a hazard quotient or hazard index. If the hazard index is less than 1, no adverse effects
would be expected; however, if the hazard index is greater than 1, adverse effects could be
The excess cancer risk or the hazard quotient for exposure to each chemical by each
route of exposure, exposure pathway, and exposure case (CT or RME) initially are estimated
separately. The separate cancer risk estimates are then summed across chemicals and across
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all exposure routes and pathways applicable to the same population to obtain the total excess
cancer risk for individuals in that population. Hazard quotients for noncarcinogens are oaly
additive for chemicals that produce the same type of adverse effect (such as liver damage) and
should be kept separate if the effects are different. Hazard quotients for subchronic and
chronic effects were separately susamed across all chemicals, exposure routes. and pathways
applicable 0 the same population t0 obtain hazard indices for that population. Secparate
hazard indices for differern types of effects were caiculated only if the overall hazard indices
approached or exceeded |. Separase hazard indices were not caicnlated if the bulk of a hazard
index value was due to a single chemical.

6.5.2 Summary Discussion of the Risk Characterization
6.5.2.1 Characterization of Contamination Present at the Site

The three phases of the RUFS were designed 10 characterize the nature, extent, and
limies of groundwaser and s0il contamination on the site. Possible source aress were
idemgified besed oa a review of past activities at the site and previous sampling activities.
sechmiques and by collection and asalysis of ssmples. In this way, the aature of the comtami-
nation was characserized and its extent. to the limits possible, was defined.

6.5.2.2 Risk Asscssment Benchmaris

EPA has adopsed the policy that acceptable exposures to knowa or suspecsed
carcinogens are generally those thet represest an excess upper-bouad lifetime cancer risk to an
individoal of between 104 and 10°5. In addition, EPA uses the 10°6 risk level as the poist of
deparmare for determining remediation goals for National Priorities List (NPL) siges.

For syseemic toxicants (oscarcinogens) EPA defines acceptable exposure lcvels as
those 30 which the buman population. imcluding sensitive subgroups, may be exposed wishout
adverse effects duriag 3 lifetime or part of a lifetime, incorporating an adequate margin of
safety (EPA 1989%). This acceptable exposure level is best approximated by 2 hazard index
of 1. If the hazard index is less than 1. adverse effects usually would not be expected.
However, as the hazard index increases beyond 1. the possibility of adverse effects occurring
also imcreases.
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6.5.2.3 Magnitude and Sources of Risks Posed by Site Contaminants

Tables containing estimates of exposures and associated risks for the scenarios
described earlier in Section 6.3.3 are located in Appendix H and are summarized in Tables
6-22 and 6-23, respectively. Risk and hazard index estimates corresponding to the CT and
RME cases are provided. According to EPA guidance (EPA 1989b), risk management
decisions should be based on risk estimates for the RME case in order to ensure that the
decisions are adequately protective of the public health. The CT case estimates are included
toprovxdeammreofthecemralmyofmepownialrisksandthemagmtudeofthe
uncertainty in the exposure assessment process.

Under existing site conditions, the highest estimated excess cancer risk (9.00 x 10°3)
was associated with residential groundwater usage in Plume I for the RME case. The bulk of
this estimated risk, 42%, was due to ingestion of carbon tetrachloride in drinking water, and
28%, to inhalation of carbon tetrachloride and trichloroethene in shower vapors. The total
contribution to the excess cancer risks in the groundwater usage pathway due to carbon
tetrachloride and trichloroethene is 61% and 30%, respectively. Minor contributors to the
pathways are 1,1-dichloroethene (5%), viny} chloride (2%), and chloroform (2%).

The RME hazard index for thie Plume | groundwater pathway is 201. Carbon

 tetrachloride accounts for 96% of the cisk for the adult RME case, with 48% of the total risk

due to ingestion of contaminated water and 48% due to inhalation of contaminated water. No

RID or RfC values have been established for potential noncancer effects of TCE. Therefore,

TCE could not be included in the quangitative assessment of the potential non-cancer effects of
site reiated contaminants. | | | ' |

The inhalation of indoor airborne contaminants in Plume 1 areas also presented a high
estimated excess cancer risk (1.71 x 10#) for the RME case. The excess cancer risks for the
adult RME case are primarily due to carbon tetrachloride (93%), trichloroethene (2%), and
L,1-dichloroethene (5%). The hazard index for this pathway is 10, indicating that there is a
potential for adverse noncarcinogenic risks to these individuals. |

The exposure-point-concentrations used for estimating the groundwater usage risks are

listed in Appendix H. The exposure-point concentrations of carbon tetrachloride (2.48 mg/L),
chloroform (0.148 mg/L), trichloroethene (13.0 mg/L), and 1,1-dichloroethene (0.048 mg/L),
were well above their primary drinking water standards of 0.005 mg/L, (0.1 mg/L [as total
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trihalomethanes]) 0.005 mg/L. and 0.007 mg/L. respectively (EPA 1991b). The groundwater
exposure-point concentration for vinyl chloride (0.0065 mg/L) is also above is primary
drinking waser standard (0.002 mg/L).

" Based on the risk estimases discussed above. residents of homes in areas located
above Plume | (i.c.. Charles Avenue area, County Road | area, and Vismla Aveoue areas)
could potestially be affected by grommdwater contamination directly through groundwater
usage. and indirectly through volatilization of contaminants from the groundwater w0 indoor
air in their homes. However, both of the inhafation routes (shower vapor inhalation and
indoor air inhalation) are based on mathematical models that use conservative (i.c.. health-
prosective) assumptions. The risk estisases presented for the two inhalation pashways may be
overly conscrvative and may overestimase the risks associated with exposures through these
pathways.

The Plume 2 excess camcer risks also exceed the upper end of the range of risks
deemed acceptable by EPA. The groundwater usage RME risk is 1.45 x 103, while the
RME risk from the indoor air inhalation pathway is 1.11 x 105. The bulk of the RME risk
for the groundwaser pathway is due 10 benzene inhalation (90%), while inhalation of carbon
sesrachioride accounss for 95% of the risks from exposure to indoor air. However, carbon
setrachioride accounts for some of the cancer risks associsted with the Phame 2 groundwater
usage, while chioroform and trichioroethene account for 2% and 3% . respectively, of the
Plame 2 risk estimme calculations for both carbon tetrachioride (0.076 mg/L) and
trichioroethene (0.01 mg/L) exceed the primary drinking water standard for both compounds.,
which is 0.005 mg/L (EPA 1991b).

The hazard index for the RME case of the Plume 2 groundwater usage pathway is
4.16. This indicates that a poscatial for adverse noncarcinogenic risks to the adult population
may cxist. The RME hazard index for the indoor air pathway, is less than 1.0, indicating that
there are no apparent adverse soacarcinogenic risks from exposures to this pathway.

The current worker exposure through inhalation of airborne contaminanss on the
Conxail facility also poses a powential excess cancer risk (3.40 x 1073). Carbon tetrachlaride
accounts for 97% of this risk. and vinyl chloride accounts for 2.5% of the risk. The RME
tmzard index for this pahway is 253. with carbon tetrachioride accounting for 100% of this
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risk. The exposure-point concentrations for this pathway are presented in Table H-17. The
model used to derive the ambient air exposure-point concentrations incorporates conservative
assumptions, and may result in overestimating the potential risk to Conrail railyard
employees. _

Future scenarios evaluated in this risk assessment are limited to worker exposures,
sihceﬁnummide:ﬁﬂéxposummexpeaqdmminthemasﬂwwmmﬁos.
The RME cancer risk to workers in a future excavation scenario is 8.50 x 10°% for the soil
contact pathway. Trichloroethene and vinyl chioride account for 81% and 14% of the risks,
respectively. The noncarcinogenic risk to workers via this pathway is 48.1. Acetone (6%),
carbon tetrachloride (5%), 1.2-DCE (67 %), ethylbenzene (6%), and Lmuhyl-z-bemnone
(16%) account for this risk. Both the cancer and noncarcinogenic risks to workers from the
inhalation exposure pathway in a future excavation scenario are less than the EPA limits. It
should, however, be reemphasized that only VOCs were evaluated. No inference can be

- made concerning the risks from exposure to non-VOC compounds.

6.5.2.4 Nature of Potential Adverse Health Effects

- ‘The chemicals most responsible for potential cancer risks from residential Plume 1,
residential Plume 2, and facility-related worker exposures are carbon tetrachloride and
trichloroethene. Benzene, vinyl chloride, chloroform, and 1,1-dichloroethene also contribute
to the total risk. EPA has classified benzene and vinyl chloride as Group A. human
carcinogens, based on epidemiological studies. Benzenc affects blood formation and the
immune system. Vinyl chloride has caused lung cancer in occupationally exposed workers.
Carbon tetrachloride, trichlorocthene, and chloroform have been classified as Group B2,
probable human carcinogens, based on carcinogenicity in animals. The compound 1.1-
dichioroethene is classified as a group C carcinogen; there is limited evidence that it is
carcinogenic to animals and, therefore, it is considered a possible human carcinogen.

Site contaminants that could pose poventially significant noncarcinogesic health effects
include carbon tetrachloride. 1,1-dichloroethene, and 1,2-dichioroethene. In humans,
exposure to carbon tetrachloride may cause nsusea, liver necrosis or cirrhosis, kidney
probiems, and marked depression of the central nervous system. Humans exposed to 1,1-
dichloroethene have experienced hepatotoxicity and kidney dysfunction leading to
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histopahological changes in the kidney. Humans exposed to 1.2-dichloroethene have
experienced decreased red blood cell counts.

6.5.2.S Level of Confidence/Uncertainty in the Risk Estimates
These masters are discussed fully in earlier sections of this report. Briefly, the level
of confidence in the exposure estimates is moderate 0 good. The level of confidence in the
toxicity estimstes varies from chemical to chemical 2s shown in Tables 6-19 and 6-21.
Overall, the level of confidence in the risk estimates is also moderase to good. As
masion of the true risks.

6.5.2.6 Major Facters Driving Risks
significans risks for the Coarail Sise. These risks are primarily due o chemicals present a
clevated levels that appear to be associated with past raityard activities.

Those risks to resideats living in both Plume | and Plume 2 residential areas under
existing conditions that exceed EPA’s benchmark levels of 108 for carcinogens and 1.0 for
noacarcinogens are refated to chemicals released during past railyard activities that have
migrased north of the facility in groundwater. Exposure pathways contributing to these
poseatial risks include: ingestion of drinking water, dermal contact with waser while
showering, inhalation of vapors while showering. and inhalation of indoor sitborne contami-
10 railyard workers through inhalation of airborne contaminants volatilized from subsurface
sources.
with Plume | residential exposures. The bulk of this risk is due to ingestion and inhalation of
carboa sewrachioride, chioroform, trichloroethene. 1.1-DCE. and vinyl chioride. Plume 2
residential exposures were also high, with the bulk of the risk due so ingestion of carbon
tesrachioride and inhalation of carboa setrachioride, chioroform, and benzene. Worker
cxposures were cvaluated for onc pathway, inhalation: the risk associassed with this pathway is
dee primarily %0 carboa tetrachioride with a smaller contribution from vimyl chloride.
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revealed noncancer risks via the soil contact pathway.

6.5.3 Risk Characterization Uncertainties
The risk characterization combines and integrates the information developed in the
exposure and toxicity assessments; therefore. uncertainties associated with these assessments

also affect the degree of confidence that can be placed in risk characterization resuits.
Sections 6.3.4 and 6.4.4 provide full discussions of the factors causing uncertainty in the

exposure and toxicity assessments, respectively.

For the exposure assessment, factors that would likely cause overestimation of the

true exposures were:

Theditectedmturecfthcnmlingpmgnm:
Theus;ofmeupper%thpemconﬁde:ulimitonthe'mnor
the maximum observed value for the source concentrations;

The use of many 90th percentile values in the exposure estimation
calculations; _
Thcuseofd:estady-smassmﬁpﬁonforsoureecomemtion
estimates for all but the soil excavation (future) scenario; and

The use of transport models, which incorporate their own conserva-
tive assumptions, to estimate exposure-point concentrations in ambi-
ent (facility) air and residential indoor (basement) air.

Factors that could lead to underestimation of the exposures are:

A factor that could have led to either overestimation or underestimation of the

The use of some sample quantitation limits that could have resulted
in missing low concentrations of some chemicals that might pose
significant risks; and - '

Limiting this evaluation to VOC compounds only.

exposures is:
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o  The use of one-half the method detection limit to estimaee non-

detected chemical concentrations.
The cumulative effect of all of the exposure uncerainties probably is 10 overestimate
Basic unceruainties underlying the assessment of the toxicity of a chemical include:

e  Uncernainties arising from the design, execution, or relevance of the
scientific smdies that form the basis of the assessment;

e Uncertainties involved in extrapolating from the underlying scientific
studies to the exposure situation being evaluated, including variable
responses to chemical exposures within human and animal popula-
tions. between species. and between routes of exposure.

These basic unceruainties could result in a toxicity estimate. based directly oa the
uaderlying studies, that either umder- or overestimates the true toxicity of a chemical in the
circamstances of interest.
use of safety factors (uncertainty factors) and modifying factors when assessing
noacarcinogens, and the use of the upper 95% coafidence limit from the linearized omltistage
model for the SF when assessing carcinogens. The use of the safety factors and the upper
95% confidence limit in deriving the RfDs and SFs ensures that the toxicity values used in the
risk estimation process are very unlikely to underestimate the true toxicity of a chemical.

Several additiomal facsors need to be considered when discussing uncertainties
associssed with the overall risk characterization. These include the comulative effect of using
conservative (health-prosective) assuraptions throughout the process, and the likelihood of the
exposurcs postulased and estimased in the exposure assessment actually occurring.

The commiative effect of using conservative assumptions throaghout the risk
estimation process is that the resulting estimates could substantially overstate the true risks.
The Risk Assessment Guidance for Superfind mammal (EPA 1989b) recommends that individu-
dmmhesdecidwdnmemﬂlmdmwmm
In many cases. the statistical distribution of a parameter is unknown and the risk assessor is
lefk to use best professional judgment to select a value that is sufficiemty conservative to avoid
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underestimating the true risk, yet not so conservative that the resulting risk estimate tums out
to be unreasonably high. When in doubt, the risk assessor will usually elect to err in favor of
protecting human health and select a value that results in overestimating the true risk. The
nature of the risk estimation process itself virtually ensures that the true risks are much more

" likely to be overestimated than underestimated.

The last uncertainty factor to consider is the likelihood of the postulated exposures
actually occurring. The exposure pathways identified as compiete under current land use
conditions are all plausible, and exposure is either presently 'occm-ring by these pathways or
such exposure could reasonably be expected. The postulated frequencies of occurrence may
overestimate routine occurrence but could certainly reflect the reasonable maximum occur-
rence. ' :
Future land uses and potential exposure pathways are expected to remain largely the
same as under current site conditions. A hypothetical future railyard excavation scenario was
inciuded in the risk assessment at EPA’s request to evaluate potential risks to future railyard
workers if subsurface contamination was unearthed during excavation or soil moving
activities. This could occur if, in the future, underground cables, pipes, or tanks are
installed, removed, or repaired. '

6.6 ECOLOGICAL ASSESSMENT

" This Baseline Ecological Assessment (EA) focuses on existing and potential risks
posed by site-derived contaminants to nearby natural habitats and associated flora and fauma in
the absence of remedial action. This EA supports the remedial decision-making process by
estimating the magnitude of potential risk to the nawural environment. This information can
then be incorporated into decisions regarding whether remediation is required. and, if so, the
extent of remediation.

The objective of this EA at the Conrail Site was to screen the surface waters and
sediments of nearby aquatic and wetland habitats for site-related contaminants to estimate the
potential risk that contaminants pose to the natral environment. Therefore, a screening-level
mkmmwwnmmdmmmlemredﬂyou&ubledmwithwmpaﬁsom
based on established criteria and reasonable maximum exposure assumptions. The results of
this assessment will be used to determine whether a detailed EA is warranted (possibly
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including toxicity testing of field-collected media. additional chemical analysis of the media or
biological tissues. or modeling [EPA 1991c]). The determination of whether a more desailed
EA is warranted lies with the Risk Manager (i.c.. EPA), and will be made based on the
results of this screening-ievel EA.

The EA was conducted according 1o the current regional and national EPA guidelines
specified in the following documents:

e Guidance for Conducting Remedial Investigation and Feasibility

Studies Under CERCLA: Imerim Final (EPA/540/G-89/004) (EPA
1989¢);

® Risk Assessment Gaidance for Superfund, Volume II: Envirommental
Evaiuation Mameal (EPA/540/1-89/001) (EPA 1989c);

*  Fromework for Ecological Risk Assessment (EPA/630/R-92/001)
(EPA 1992d); and

® Region V Scope of Work for Ecological Assessmens (EPA 1991c).

Following these guidelines. the EA comsists of six subsections. Following this
imtroductory section. Section 6.7 identifies the habitats and special ecological features of the
sise. In Section 6.8. contaminants comsidered to be a potential threat to the nawral environ-
ment are identified as Chemicals of Potential Ecological Concern (CPECs). and the criteria
used in the CPEC selection process are described. The exposure pathways and receiving
aasural habitars are characserized in Section 6.9 along with assessment endpoints. and Section
6.10 describes the significance of the selected CPECs.  Section 6.11 synthesizes the
preceding ecological information and presents conclusions. References used in this EA are
provided in Section 8.

Informmtion is provided im previous sections of this Rl report on site contaminants.
geology, hydrology, soils. and other characseristics. To avoid redundancy, reference is made
10 these sections when appropriate.
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6.7 CHARACTERIZATION OF NATURAL FEATURES IN THE VICINITY OF
THE SITE :

6.7.1 Introduction

The purpose of this section is to identify and describe natural and special ecological
features (e.g., endangered or threatened species) present in the vicinity of the Conrail Site.
Information was obtained from federal and state agencies and from observations made during
the ecological/sampling site visit, which was conducted in December 1992. The physical
setting (geology, hydrogeology, and climate) of the habitats will not be addressed, since the
physical setting for the entire area has been described in Sections 1 and 3. Likewise, the
nature and extent of contamination in nearby natural habitats is presented in Section 4, and
corresponding unabridged tables of chemical data are presented in Appendix E.

6.7.2 Characterization of Natural Habitats

The focus of the EA is on the risk to aquatic organisms from surface water and
sediments and to terrestrial wildlife from the surface water from Baugo Bay, the St. Joseph
River downstream of Crawford Ditch, and the three ponds on the southern boundary of the
Conrail facility (see Figure 2-5). These areas were chosen because they have the greatest
potential to be influenced by the migration of site contaminants. Based on the results of the
three phases of field investigations, Baugo Bay may receive discharges of groundwater that is
contaminated with CCl, and TCE. Also, based on these investigations, Crawford Ditch
receives surface runoff via the drainage network on the Conrail facility. Crawford Ditch
flows north from the facility and empties into the St. Joseph River. The on-site ponds receive
surface runoff from the site as well as discharges from the Conrail drainage network.

6.7.2.1 Concsil Site |
Elkhart and St. Joseph counties in Indiana lie within a transition area from forestland
o tall grass prairies (Risser ef al. 1981). The city of Elkhart in Elkhart County and Osceola
and Mishawaka in St. Joseph County are heavily populated urban areas. Plant communities
' within the limits of such cities are isolated and rare. These isolated urban plant communities
probably exist because their locations are unsuitabie for human habitation due to moisture,
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soils. or topography. Surrounding these three cities are agricultural zones with pockets of

To the north. east. and west of the Conrail Site lies a heavily developed commer-
cial/residential zone. This commercial/residential zone. located within the Elkhart city limits,
has been significantly altered by development (i.c.. excavations and filling). Therefore, little,
if any, native vegetation or nataral soil horizons are likely to exist adjacent 1o the site.
tnstead. native flora and fauna have probably been displaced with species more soleram of
human disturbences and activities. To the south of the Coanail Site lie agricultural areas with
pockess of residemtial developmemss. These farmiands can support a greaser diversity of
fannal and floral species.

The indiana Department of Natural Resources (IDNR) and the Unised States Fish and
Wildlife Sexvice (USFWS) have been coatacted with regard to threatened, endangered, or
special-concem species and significant habitats within 2.0 miles of the site. The USFWS has
indicated no federally listed tweasened or endangered species exist near the sise (Hudak
1993). IDNR has indicased that four threasened. endangered. or rare species are locased
withia 2 miles of the site (Martin 1993). These species and their locations are listed in Table
6-24. No impacts are expected 10 the two rare plant species from contaminants migrating
from the Conrail Site. Both sightings are historic. and the locations of the sightings have
been significantly akered by development along the St. Joseph River. Also, no impacts to the
badger are expected from the Coarail Sise. The latest sighting was porth of the St. Joseph
River and upgradient of the site. In addition. the badger is primarily terrestrial and not
expecsed to feed on aquatic resources in the site area. Two recem sightings of the Cooper’s
hawk suggest that it could poseatially be impacted by contaminants migrating from the Conrail
Sise. The first sighting location overlaps the St. Joseph River downstream of Crawford Ditch.
The second location is adjacest to the cassernmost pond.

6.72.2 St. Jeseph River

The portion of the St. Joseph River adjacent to the site is located approximately 0.5
miles upstream of the Twin Branch Dam. This dam has changed the river’s characseristics
and fish habitat. The river in the area of the dam has become 2 large reservoir and sediment
wap with a0 aoticeable flow. The average flow raie in the area of the river is 3.255 cubic
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feet per second (United States Geological Survey [USGS] 1993). The average width of the
river is 500 feet to 700 feet and the average depth is 8 feet (Ledet 1979). The substrate is
primarily sand and silt. with a small amount of gravel (Ledet 1979). The river is intensively
used for recreational purposes. Several boat ramps exist along this portion of the river.

The IDNR Division of Fish and Wildlife has conducted fish surveys in the St. Joseph
River. Two of the sampling locations were located in the vicinity of the site. The first
sample location was upstream from the Twin Branch Dam at the Bittersweet Road Bridge.
This sample location is downstream of the confluence of Baugo Bay and the river. The
second sample location was the confluence of the river and Cobus Creek to % mile upstream.
This sample location is in the vicinity of the Phase III RI background sediment and surface
water sample locations for the St. Joseph River (see Figure 2-5) (Ledet 1979, 1989). The
resuits of the fish sampling effort are provided in Table 6-25.
A fish consumption advisory is in effect for carp (Group 2 Advisory) caught in the

St. Joseph River in Elkhart and St. Joseph counties (Indiana State Department of Health
{!SDH'] 1992). A Group 2 Advisory indicates that adult men and women who are not of
childbearing age shouid consume no more than one meal containing carp per week, while
women of childbearing age should not consume any fish. A Group 2 Advisory indicates that
the levels of Chlordane, PCBs, DDT, and Dieldrin exceed the Food and Drug
Administration’s action levels for tissue. These levels are 0.3, 2, §, and 0.3 ppm, respec-

tively.

6.7.2.3 Baugo Creek and Baugo Bay

Baugo Creek, which is located upgradient and east of the site, flows in a northerly
direction until it crosses the Conrail tracks. This portion of the creek was used for the
collection of background samples (see Figure 2-5). North of the Conrail tracks, the creek
widens and forms Baugo Bay. Baugo Bay empties into the St. Joseph River near the Charles
Avenue residential area, and lies downgradient of the site. The characteristics of Baugo Bay
are similar to those of the St. Joseph River (see Section 6.7.2.2).

e 0207
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6.7.2.4 Pounds and Wetlands

Three unnamed. apparestly man-made ponds are located oa the southern portion of
the Conrail Site. Based on historic aerial photographs. these ponds appear 10 have been
construcsed between 1952 and 1967. The ponds and the area surrounding the ponds are
classified in the National Wetlaads Inventory (NWT) (1987) as palustrine open water,
inserminensly exposed (POWG) and palustrine forested/scrub-shrab, broad-leaved deciduous,
scasonal (PFO/SSIC) wedands. respectively (NW1 1987).

The westernmost poad is approximately 450 feet long and 60 feet wide. At the time
of sampling. it was measured as 3 feet 10 4 feet deep. A school of 3- t0 4-inch minnows was
observed in the pond. The site drainage network discharges through an omfall to this pond.
The ceswer pond is approximately 480 feet long and 90 feet wide. It comtained 1 foot o 3 feet
of waser at the time of sampling. The easiernmost pond is approximately 360 feet loog and
75 feet wide. & comtained 1 fout to 2 feet of waser at the time of sampling. All three ponds
contained 2 demse layer of ssomewort (Chara sp.), an erect algae.

In addition to the ponds, other wetlands exist both north and south of the Conrail
facility, as desigasted on the Osceola, Indiana, Wetlands Invensory Map (USFWS 1987).
Most of these wetlands are relatively small (i.c.. less than 2 acres). and may have been
disssrbed since their inchusion on the wetlands map. These wetlands are summnarized in Table
6-26. The wetiands ail serve as recharge areas w0 the shallow aquifer. The ponds, while
serving as recharge areas o the aquifer, maay aiso be discharge areas depending on the
seasonal levels of the waer able.

6.8 CHEMICALS OF POTENTIAL ECOLOGICAL CONCERN

Selection of contaminages of potestial ecological concern (CPECs) for ecological
receptors was based on the comparison of chemical concentrations with media-specific
environmental screening criseria. If the concentrations exceeded the criseria, it was consid-
ered that the potential exists for biota to be impacted.

6.8.1 Swuxface Water

Few organic compounds were detected shove detection limiss in the surface waser
sammples collecsed from the areas of concern (St. Joseph River downstream of Crawford Ditch,
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Baugo Bay, and the ponds). In contrast, numerous inorganics were detected. The results
were compared to chronic ambient water quality criteria (AWQC) for the protecﬁon of aquatic
life. Chemicals whose concentrations exceed the AWQC are listed in Table 6-27. and were
chosen as C?ECs. There are no surface water CPECs for Baugo Bay. The only CPEC for
the St. Joseph River is lead. Lead and zinc are CPECs for the ponds area (see Table 6-24);
the values that exceeded AWQCs were detected in samples collected from the westernmost
pond.

6.8.2 Sediment
6.8.2.1 Organica

Several volatile organics were detected in the sediments collected from the three
locations of concern as well as in the associated background samples. Toluene was detected
in all areas, indicating an ephemeral toluene source may be present; however, the concentrs-
tions were slightly above detection limits. Also, toluene is rapidly dissipated in the eaviron-
muindieued:bymdeteeﬁominnnﬁeewm. Singular detections of 2-butanone
(MEK), CCl,, and dichloroethene (DCE), and two detections of trichloroethene (TCE) were
found in the sediments collected from the St. Joseph River. This pattern of detections
suggests no pervasive sediment contamination is present that would likely contribute a
significant risk to aquatic life. In addition, these contaminants are volatile and would be
expected to rapidly dissipate in open water. Finally, they were not detected in any surface
water samples, except for TCE, which was detected once at a concentration below its AWQC.

The first step in the selection of sediment CPECs was the development of sediment
quality criteria (SQC) for the compounds detected on site. To accomplish this, the equilibri-
mpuﬁonﬁs(ﬁ?)apﬁmlchwwtormpomomniainmmmmdd
chemical movement from one medium to another (EPA 1988d). EP is based on the premise
that the distribution of a contaminant in an environments]l medium (i.c., sediment) is
comrolledbycomim'lwaexchange with other environmental media (i.c., water and biota).
' This distribution is in equilibrium ot steady-stae and is illustrated in Figure 6-3. EPA
(1988d) and the Ontario Ministry of Environment (OME) (1991) have used this method to
develop a limited number of SQC values, which are listed in Table 6-28.
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For comamsnants having no EPA- or OME-caiculated inerim criteria. SQC values
were calculased using the following equation (DiToro er al. 1991):

SQC = f_xK_x FCV (ad FRV)  [Bq. 6-1]

where: SQC =  Sediment quality criteria,
foc = Organic fraction of the sediments (assumed 10 be 0.01),
Koc = Organic carbon partition coefficient,
FCV = Fiml chronic value, and
FRV = Final residual value for waser.

The organic fraction or £, was assumed to be 1%, which is a conservative estimate.
The K, for each chemical was calculated from the octanoi-water partition coefficient (K,y,)
using the following equation (EPA 19884):

Log,, (X.) = 0.00028 + 0963 x Log, K,  ([Bq. 6-2)

Wlwvﬁnmudmmmmxanhab@eme
experimental procedures for descrmiming K, values are simpler than those used for K
values. Published K, values are probably more accurate than published K. values because
imserferences caused by dissolved orgamic carbon and particie effects do not have w0 be
comsidered or accoumsed for im experiments designed 0 determtine K, values (EPA 1988d).

The EP approsch cassot be performed on compounds with log K, values less than
2.00, since these compounds are polar and readily dissolve in water. Therefore, this
approach canmot be used on volatile organics.

The FCV or FRV value was derived according to EPA guidance (Stepban ef al. 1985)
by wsing the Genus Mean Acse Valses (GMAVs) of the four most sessitive genera in order
0 calculate a fimal acuse value (FAV). The FAV can then be divided by the acute-chronic
aio 10 yield the FCV. The calculated FCV values are listed in Table 6-28. The AQUIRE
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(AQUatic toxicity information Retrieval) data base (EPA 1993) was used to obtain information
‘'on the most sensitive genera. [f contaminants weren’t available on AQUIRE (e.g., indeno
(1,2,3-cd)pyrene and benzo(g,h.i)perylene), a similarly structured chemical with a conserva-
tive FCV value was substituted. Table 6-29 summarizes the SQCs calculated using the
method described above for freshwater. Note that the chemicals for which SQC had to be
calculated had only FCV. not FRV, values. Therefore, no FRV values are listed on Table
6-29.

As shown in Table 6-30, no organic CPECs were chosen for Baugo Bay or the St.

Joseph River downstream of Crawford Ditch. One sample collected from the St. Joseph
River downstream of Crawford Ditch exceeded the calculated criteria for 4-methylphenol.
This contaminant, however. was present in the background sample at la concentration greater
dun(hedowmtream.sanmle. Therefore, it appears that the contamination from 4- '
methylphenol is not related to the site. For the ponds. five contaminants were considered as
CPECs: 4,4'-DDT. 4,4'-DDD, 4-methylphenol, fluorene, and Aroclor 1254.

6.8.2.2 Inorganics
To evaluate the inorganic sediment contamination, the OME Provincial Sediment

Quality Guidelines (PSQG) were used (OME 1991). The PSQG were developed for the
Province of Ontario, Canada, and, therefore are not legally enforceable in the United States.
However, since corresponding regulations for inorganic sediment quality are not available at . -
this time in the United States, the PSQG values serve as useful guidelines for identifying
potential CPECs. The PSQG values are provided in Table 6-31.

The inorganic results were compared to the conservative Lowest Observed Effect
Level (LOEL). OME assumes that if the concentration is equal to or lower than the LOEL,
then no significant ecological impact is expected. Therefore, if the results from sediment
collected from the areas of concern were less than the LOEL, the inorganic contaminant
would pose no significant risk to benthic organisms.

Because some of the background samples collected from Baugo Bay and the St.
Joseph River exceeded established criteria, the data sets were compared to each other to
determine whether 2 significant difference exists between the background results and the
sampling results. A t-test was calculated using the background and sampling data sets. This
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test assumes that the vanable of imerest has a2 normal distiribution with 2 common variance.
To check the variance. the F-test was calculated using the following equation:

F = s (Bq. 6-3)
where: s,f = the square of the standard deviation of sampic group 1. and
$" =

the square of the standard deviation of sampie group 2.

The variance was statistically different if the caiculated F value exceeded the tabulated F value
with df; = n, - | and df+ = m, - | (df = degree of freedom).

If there was 2 cormmon variance. the 1-iest was cakculated wsing the following formmia
independent of sample size:

[:w [&.6_4]
:Jl[n,olln,
wherye: y; = mean of sample group 1.
Yy = mean of sampic group 2.
D, = specified value (assume 0),

s = Jm -8 - (@ - Dy o0 -2

oy =  mumber of sampies in data growp 1. and
ny =  mamber of samples in data group 2.

If the absolese value of the caiculated t value was greater than the tabular t value for the 95%
confidence limic for n - { degrees of freedom. then the data sets were considered statistically
different.

huwhdudﬂmm:mvﬁm(i.e..wmem);me
following equation was used:
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1 Y2

t = (Bq. 6-5)
J6i/n) + siiny)
and t' was rejected if:
2 2
RRCL LR L 1L S

6i/n,) + (s2/n)

Where t; and t, are the critical t-values based on n - 1 degrees of freedom.

The results of the t-test calculations for Baugo Bay and the St. Joseph River are
provided in Tables 6-32 and 6-33, respectively.
Based on the results of the t-test, there was no significant difference between results

from the background locations and results from the sampling locations for Baugo Bay and St.

Joseph River. Therefore, the contamination does not appear to be site-related. For Baugo
Bay, however, some of the mean concentrations were greater than two times the background
mean concentrations. The risk posed by this difference cannot be fully autributed to the site;
therefore, no inorganic CPECs were selected for these locations.

A t-test was not performed for the pond area because no background samples were
available for comparison. The following inorganics are CPECs for the pond area: arsenic,
cadmium, chromium, copper, lead, manganese, mercury, nickel, and zinc.

6.9 EXPOSURE ASSESSMENT

Since no CPECs were determined for Baugo Bay or the St. Joseph River, the
exposure assessment wil focus on the on-site ponds.

03:ZF901_CEN8-0M13/94-DF

0213



Cuanad RLFS

RI Repont

Section 6

Rev. 0 March 31. 1994

6.9.1 Comtaminant Release. Migration. and Fate

The Conrail railyard is the suspected source of contamination to the ponds. Two
contaminant migration mechanisms are potentially operating at the facility. storm water runoff
and groundwater.

Contaminants migrating through storm water runoff may be found in the water and
sediment of the ponds. In this exposure scenario. contaminants could directly migrate from
the facility through the drainage network. An outfall from the drainage network is located in
the westernmost pond. Also. the contaminants of concern can be carried by suspended soil
particles.

CQ,. TCE. and DCE can serve as organic carrier solvents in groundwater to aid in
the migration of predominantly insoluble organics. The flow of groundwater beneath the site,
bowever. is towards the St. Joseph River. The ponds arc upgradient of the river. Therefore,
the CPECs would be prone to bulk migration through the drainage network rather than
migration by dissolution in followed by migration with groundwater.
6.9.2 Potential Expasure Pathways and Ecclogical Recepters
receptors might be exposed to CPECs at the Connail Site. Poteatially exposed receptors
include: .

e  Aguatic biota in the poads:

o Semisquatic wildlife and terrestrial wildlife that depend on the
aquatic enviromment for a fraction of their food or habitat needs;

e  Upland wildlife and birds that use the ponds as 2 water source: and

* Plants growing along or adjacent to the ponds.
The poteatial exposure pathrways for these receptors vary amomg receptor types:
¢  Besthic invertchrases (especially burrowing taxa) and botsom-feeding

fish are the primary recepeors of contaminated sedimemts through

on contaminated food.
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¢ Other fish and aquatic invertebrates that inhabit the sediment surface
and water column are primary receptors of water column contamina-
tion. _

*  Aquatic. semiaquatic, and terrestrial secondary consumers can be
exposed to CPECs through food chain bioconcentration and bio-
accummiation, and through direct contact and incidental ingestion of
contaminated sediments and surface waters.

*  Aguatic plants are receptors of sediment contamination through
uptake from interstitial water. )

* Plants growing on the site or adjacent to the water bodies could be
exposed through uptake by roots.

The potential exposure pathways and ecological receptors listed above were evaluated
for inclusion in the EA on the basis of affected media and CPECs. With the exception of
lead, which is a CPEC in St. Joseph River water, all other CPECs were detected in the ponds
and primarily in the sediments. Biota most likely to be affected by sediment contamination
are the benthic organisms. Therefore, for the purposes of.tl_;is EA, only sedimem-dwelling
organisms (benthos) will be evaluated for potential risks from exposures to CPECs in the
sediment pathway. Upland terrestrial flora and fauna were excluded from this EA primarily
due to the lack of any apparent off-site surface soil or off-site air contamination. This
exclusion includes potential effects to the Cooper's hawk, a state special-concern species.
‘Habitat requirements for the Cooper’s hawk include a variety of different vegetative commu-
nities. The hawk prefers to nest in mature stands of trees, and males will not hunt within 0.5

miles of the nest (Brown and Amadon 1989). Cooper’s hawk will travel up to 2 miles from -

the nest to hunt over open fields and along woodland margins (Brown and Amadon 1989).
Food requirements for Cooper's hawk consist of 2 number of medium-sized vertebrates

including chickens as well as some gamebirds (i.c., quail, grouse, and doves). Other favored

prey include robins, stariings, meadowlarks, flickers, and blackbirds. The Cooper’s hawk
will also feed on chipmunks, squirrels, young rabbits, and bats (Audubon Society of New
Hampshire {undated]). Since the food requirements and nesting requirements were not
connected to the water bodies of concern, a pathway involving the Cooper’s hawk was
eliminated.
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6.9.3 Asscsmment Endpoints

EPA guidance describes ecological endpoints of two general types: assessmemt
endpoints and measurement endpoinis. Assessment endpoints are “formal expressions of the
environmental values that are to be protected”™ from impacts of site contaminants. Measure-
ment endpoints are “measurable environmental characteristic(s)... reisted to the valued
characeeristic(s) chosen as ... assessment endpoini(s) ... a quantitstive expressiom of an
cbeerved or measured effect of the hazard™ (EPA 1989f). The concept of measuremen
endpoims is not generally applicable 10 a screening-level assessment because quantitative
ecological siudies are usually not conducted. Assessment endpoims will be used in this EA
indirectly through the use of literamre values of chronic and acute toxicity, bicaccunmlation,
and other cffiects.

Simce it is impossible 10 evalume the effects of contamination on all of the potentially
exposed ecological receptors ocowring at the site, endpoints must be limited to a carefully
selected set of poteatial effects on a few indicator species. Criseria for selection of assessment
unambiguous definition: amensbility to measurement or prediction: susceptibility to the
hazard; and logical relationship so cleamsp alternstives (EPA 1989f).

Potensial endpoints may be evaluated a1 the individual, population. comsnunity, or
ecosystem level. In practical terms. however, good methods and data are availabie ouly for
the individual, population. or commmmmity levels: effects on ecosyssems are not normally
incloded as assessment endpoints.

6.10 TOXICITY ASSESSMENT

Thia subsection of the EA consists of the ecotoxicological profiles of the CPECs
ship between exposure magaisudes and effects inducement. [nformation for the profiles is
derived from chronic toxicity tests. which are routinely conducted in laborasories under
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6.10.1 Ecotoxicity Benchmarks

Ecotoxicity benchmarks are calculated from toxicity test dose-response data that

describe the relationship between toxicant concentrations and biotic responses. i.e.. lethal
and/or sublethal effects. such as changes in growth or reproductive rates. The median lethal
concentration (LCsq) and median effective concentration (ECsq) are examples of two
commonly used mortality and sublethal effects benchmarks, respectively. The LCqy is the
toxicant concentration that is lethal for half of the individuals of a test population, whereas the
ECqy is the toxicant concentration that elicits an adverse response from half of the individuals
in the test population. '

- Benchmarks describing responses to acute toxicity are usually reported as values
obtained through direct observations (¢.g., LCqps and ECgs), whereas benchmarks describ-
Mgchmicwxicityueoﬁenexpmudum&mctoxichymmummion
(e.g., highest toxicant concentration causing no toxic effects). Chronic toxicity benchmarks
are indirect estimates because they are calculated by extrapolating data from relatively short-

term (usuaily from seven to 90 days) toxicity tests to yield long-term relationships.

Lead

Bioaccumulation of lead has been demonstrated for a variety of organisms, with
bioconcentration factors typically ranging from 42 to 17,000 (EPA 1986c). Lead has been
found in high concentrations in mammals, fish, mollusks-crustacea. plants. mosses. and
lichen. This is because lead, and heavy metals in general. bond with amino acids that may be
contained in proteins (including enzymes) or polypeptides. This characteristic of heavy
metals, in their organic forms, causes them to strongly bind to protein and other biological
tissue, increases bioaccumulation, and inhibits excretion. When lead levels reach or exceed
the toxicity threshold in the liver and kidneys, excretion and detoxification are affected. In
addition to accummnlation in soft tissues, toxic levels of lead can accumulate in osseous (bone)
tissue. '

Lead can be ingested directly from environmental media or indirectly through the
food source that has accumulated lead. Heavy metals, inciuding lead, have been shown to
accumulate in a variety of wildlife species. In the vicinity of large piles of industrial tailings,
water snakes, bullfrogs, muskrats, green-backed herons, and rough-winged and bank swailows
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exhibited higher lead levels downgradient of the contamination snte. Livers sampled from
bullfrogs contained 6.3 ppm wet-weigix lead. In four freshwater invertebrate species exposed
10 lead. bioconcentration factors ranged from 499 to |.700 (Borgmann. Kramar. and
Lovendge 1978: Awchison er af. [9TT).

Lead also affects sevenal blood paramerers in wildlife. Dehydratase levels in blood
plasmma are inversely reisted 10 lead levels. Canvasback ducks with blood lead levels of 200
ppb bad reduced dehydratase levels (ALAD enzyme) by 75% (Dieter. Perry, and Mulhern
1976). In canvasback ducks. this reduced level of dehrydratase in the blood causes malfonc-
tion of the hemoglobin. This. coupled with the fact that ducks have a2 short erythrocyte half-
life of abous 40 days. could result in physiological changes in oxygen exchanges from lead
exposure.

Water hardaess. and the closely retased presence of calciam. affect lead toxicity.
Daphnids were found to be three times more sensitive o0 lead in so& waser than in hard water
(EPA 1980w). Scuds were reported by Spehar er al. (1978) 1o be sensitive to lead.
Borgmana, Kramar, and Lovendge (1978) conducted a hard water life cycle study on snails
uwuumeuumanommﬁaMymmumm
or reproduction. Chronic limits, taken from a comulative percent survival figure. showed no
observed effect on survival at 12 pg/L and almost complete mortality at 54 pg/L.

Further demonstrating that lead is more chronically toxic in soft waser than in hard
water is evidence that 60% to 100% of out exposed to Jead leveis of 50 xg/L and above,
over 3 19-month period. developed spinal deformities in hard wager. However, when exposed
in s0ft waser %0 lead levels 25 low a8 31 ug/L, 44% 10 97% of the trout developed spinal
deformities. Brook trou have been shown 10 develop spimal deformities due to lead exposare
in a life cycie twest (Holcombe er al. 1976). Rainbow trout, northern pike, and walleye
exposed 0 lead in early life cycle tests have also shown such deformities.

Caicium seems to decrease lead toxicity by preventing the lead-induced precipitation
of mucus in fish. When freshwaser fish are exposed to lead levels insufficient 10 cause death,
bt sufficient to cause a film of adulsted mucus 10 form. these organisms develop respiratory
problems. This lead-induced film that is particularly prominent over the gills of the fish and
the insoluble maserial interferes with the respirstory function of the gills, causing respiratory
disress and potentially death by suffocation. If the film is shed, recovery occurs.
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Polychlorinated Biphenyls

Polychlorinated biphenyls (PCBs) are fairly persistent in the environment due to their
chemical properties. PCBs are not likely to leach into the environment due to their extremely
low water solubility (solubility of Aroclor 1254 = 0.012 mg/L [EPA 1979)) and their
tendency to adsorb to soil organic matter. PCBs bioaccumutate but do not biodegrade or
volatilize readily. PCBs can be altered through phototransformation, and, when degradation
occurs, it takes place through oxidation, hydrolysis, photodecomposition, or biological
metabolism.

There is a direct relationship between the chlorine content of PCBs and their toxicity;
PCBs with higher chlorine contents are less easily metabolized. Also, being chlorinated
hydrocarbons, PCBs behave similarly to DDT and its metabolites, as well as to other
chlorinated insecticides such as Endrin, Dieldrin, and others. Acute toxicity to freshwater
aquatic life occurs at concentrations above 2 ug/L; however, sensitivity to PCBs varies
significantly. For instance, concentrations as low as 0.1 pg/L have killed some species of
fish, whereas other species have survived exposure to concentrations above 1.000 ppb (Eisler
1986).

Chronically low levels of PCBs found in sediments will continue to pose a threat to
wildlife, although not necessarily a direct lethal threat. PCBs may cause a predisposition to
disease as shown by laboratory studies on mallard ducks. Mallards became more susceptible
to duck hepatitis virus and suffered higher mortality when exposed to PCBs (Friend and
Trainer 1970). Additionally, metabolic rates are affected by PCB contamination and could
result in higher energy demand in wildlife species with chronic PCB body burdens. PCBs
induce mixed function oxidase activity in the liver; therefore, levels of steroids could be
reduced and reproductivity influenced.- They also act as synergists for some insecticides in
invertebrate systems. When mallard ducks were exposed to DDE, PCBs, and crude oil, egg
laying was delayed. Risebrough and Anderson (1975) also reported that when PCBs were
added to DDE treatments, there was a decrease in number of intact eggs Iaid.

Copper
Elevated copper concentrations can affect aquatic ecosystems and cause changes in
community structure and nutrient cycling.
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The acute toxicity of copper (0 aquatic organisms decreases as water hardness and
alkaliniry increase. Glmnictoxicity.lnmer.isn;xassumglyinﬂwwmae
parameters.

Aquatic species that seem especially sensitive to copper toxicity are daphmids. scuds,
midges (chironomids). and smails. These organisms are all important food organisms for
fishes (EPA 1985b), and their elimination could result in a decreased fish production.
Sensitive fish species such as salmonids could be climinated and replaced by more resistan

Demaye, et al. (1982) summarized some effects of copper on aquatic ecosystems
shown by field studies. Streams experimentally poltuted with copper showed shifis in fish and
invenebrase community structure. When copper concentrations exceeded 0.052 mg/L.,
scasitive insect species such as Psephenus (beetle), Baetis sp., and Stemonema interpuncatum
(mayflies) disappeared. leaving chironomids to dominse the community.

Zinc

Ziac is a putrient essential for the growth and development of all living organisms.
For this reason, orgasisms have evolved mechanisms to accumulase zinc from waser and food.
While many organisms can solerase greater amounts of zinc than are needed for optimum
performance. a sufficicntty high excess could yield adverse effects. The range of maxisnem
zinc concemtrations that is readily tolerated undoubdy varies among differem specics and even

Ziac occurs in many fornms in nateral media. In surface water, zinc is readily
wransporsed and is considered ome of the most mobile of the heavy metals. This is becanse
compiexes of ziac with comenon ligands in surface water are soluble in ncutral and acidic
solutions. Plams and most fish would primarily be affected by dissolved zinc, but it is
possible. depending upon eating habits. that many invertebrates and some types of fish could
be affecsed by imgestion of suspended zinc as well.

Acwe toxicity of zinc increases as hardness decreases.  Toxicity also increases as
temperature increases.

In freshwaser amimal tisswes, zinc has been found to bicaccunsulate from 51 to 1,130
times the concentration present in the water (EPA 1987¢). Freshwaser aquatic organisms and
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their uses are not expected to be negatively affected if the four-day average concentration of

zinc (ug/L) does not exceed the mumerical value of :
(0.8473) [in(hardness)} + 0.7614 (Eq. 6-7]

more than once every three years on average. _
Juveniles and aduits are less sensitive to zinc than are carlier stages of saltwater

invertebrates and fishes. This sensitivity decreases as salinity increases. It is believed that

saltwater aquatic organisms and their uses slmﬂdndtbenegaﬁvelyaffeaed if the four-day
average conceatration of zinc does not exceed 86 ug/L more than once every three years, on

aversge. -~

Cadmium _

Cadmium, a relatively rare heavy metal, is not biologically essential or beneficial.
Eisler (1985) reported that cadmium is  known teratogen and carcinogen in fish and wildlife.
Freshwater biota are especially sensitive to elevated cadmium concentrations. Cadmium
concentrations of 0.8 ug/L to 9.9 ug/L in water were lethal to several species of aquatic
insects, crustaceans, and fish, and concentrations of 0.7 ug/L to 5.0 ug/L were associated
with sublethal effects. ' |

It is conservatively estimated that adverse effects on fish or wildlife are either
pronounced or probable when cadmium concentrations exceed 3 ug/L in freshwater.

Growth of freshwater aquatic plants is reduced by cadmium at concentrations ranging
from 2 pug/L 10 7,400 ug/L. These values are in the same range as the acute toxicity values
for fish and invertebrate species and are considerably above the chronic values. Bioconcentra-
tion factors for cadmium in freshwater range from 164 to 4,190 for invertebrates and from 3
10 2,213 for fishes (EPA 19852).

Arsenic

As summarized by Eisler (1987a), arsenic is a teratogen and carcinogen to fish and
wildlife and can traverse placensal barriers and produce fetal death and malformations in many
species of mammals. Adverse effects of arsenic on aquatic organisms have been reported at
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concentrations sbove 19 ug/L in water. Acute tests showed effects in developing embryos of

physoplaniton comymmities exposed to low levels of arsenate (1.0 pg/L 10 15.2 ng/L) showed
that arsensee differensially inhibits certain plants. causing a marked change in species

According to freshrwater residue data, arsenic does not bioconcentrate to0 a high
degree, but lower forms of aquatic life may sccummiate higher arsenic residues than fish. The
low BCF and short haif-life of arsenic in fish tissue suggest that residues should not normally
by a problem t0 predasors of aquatic life.

Manganese
Mangmese is an essential element and 2 cofactor for a number of enxymatic

reactions. Jt is not highly toxic 0 aquatic organisms. Tolerance concemrations reported for
manganese range from 1.5 mg/L to over 1,000 mg/L, and is not considered to be 2 problem
in the freshwater eaviromment. '

A few reports are availsble on the reistionship between mangancse and eavironmen-
tal media and manganese levels in tissues of aquatic organisms. Mathis (1979) has reported
thes the manganese consent of several species of roosed aquatic plants was proportional to the
dissolved manganese concemtrations in waser, whereas several species of fishes maintined
relstively comstant msngantse levels regardiess of concentrations in water. Laborstory
exposure of waser weeds 0 sangancse st clevased ievels indicates that photosynthesis can be
inkibised.

Alihough stedics have shown that mangancse can bioconcentrate in plants and
amimals. 0o bioconcestration facsors have bees reported in the literasure reviewed for this EA.

DOT and lis Metshelites

The available information for DDD indicates that acute soxicity o freshwater aquatic
life occurs at concestrations as low as 0.6 g/l while acute toxicity w freshwaser aquatic life
occurs st concemtrations of 1.050 pg/L DDE. Lower concestrations of these componads may
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chronic toxicity of DDD to sensitive freshwater aquatic life (EPA 1980b; World Health
Organization {(WHO) 1989).

The sublethal effects of DDT and its metabolites (DDE and DDD) to aquatic
organisms include impairment of reproduction and development, cardiovascular modifications.
neurological changes, changes in development and behavior, and biochemical alterations.

Information on the sensitivity of aquatic plants species, including algae, to DDT and
its metabolites is limited. However, studies with freshwater algae have shown a wide range
of sensitivity (EPA 1980b). DDT and its metabolites have been found to reduce photosyn-
thesis. Sublethal effects of DDD in mammals are numerous and include teratogenicity,
mutagenicity, and carcinogenicity. In birds, DDD can lower the reproductive rate by causing
eggshell thinning and subsequent embryo deaths. Bird species, however, vary greatly in their
sensitivity.

Bioaccumutlation is an important fate process for DDT and its metabolites in aquatic
systems. BCFs range from 103 to 10°.

Both the acute and chronic toxicities of DDT and its metabolites vary between species
of aquatic organisms and life stages with early life stages (e.g., egg and larval) being more
sensitive than adults. Daphnia reproduction is adversely affected by DDE.

Polynuciear Aromatic Hydrocarbons (PAHs)

Several studies on freshwater invertebrates and lower vertebrates have shown that
PAHSs can produce cancer-like growths and csuse teratogenic and mutagenic effects. Fish
exposed to hydrocarbon-contaminated sediments showed a significant number of liver tumors.
It appeared that these fish had absorbed PAH3s from the sediment (EPA 1982). Data from
(oxicity bioassays from several studies indicate the general concentration ranges of PAHs that
cause toxic effects (acute and chronic). )

' Reports have shown that PAHs at low concentrations tend to promote growth in
bacteria and freshwater algae and can be biosccumulated in plants, squatic organisms, and
wildlife from intake of contaminated water, sediment, and food. Extensive metabolism of the
compounds by higher-trophic level consumers has been demonstrated; therefore, food chain
biomagnification of the compounds does not appear to be significant.
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Mercury

Once sbsorbed by organisms. mercury has a variety of deleterious effects on fish snd
wildlife. These effects have been documented from laboratory swudies. but there is a paucity
of information on the effects of mercury in field populations. In general, the laboratory data
show that mercury is mutagenic, teratogenic, neurotoxic, and carcinogenic, causing adverse
effiects on cells, organs, reproduction, growth, viability, and behavior. Early developmental
stages are geacrally the most sensitive (o the adverse effects of mercury.

A variety of facsors affect the toxicity and bicaccumulation of mercury in surface
waser enviromments. Toxicity is greatest at high temperatures and in the presence of other
metals. Laborastory exposure of fish 0 mercury in surface water causes siuggishness, loss of
(Eisler 19870).

In freshwaser sedimenss, toxicity to benthic invertebrates occurs at relatively low
levels of mercury conceatration. For example, studies by OME (1991) indicated that 0.1
mg/kg dry weight is the No Observable Effect Level, 0.12 mg/kg is the Lowest Observable
Effect Level, and 2.0 mg/kg is the Limit of Tolerance above which most species are adversely
affecsed. These levels do not take bicaccumnetation from sediments into account.  Toxicity to
beathic inverscbrages is likely 0 vary among sedimnenss.

Nickel

Aquatic organisms have various sensitivities (o the acute effiects of nickel with the
concentrations eliciting the effect ranging from 1,101 pg/L for a cladoceran to 43,420 pg/L
for a fish BCFs for nickel range from 0.8 for fish to 193 for a cladoceran. Toxicity of
nickel is correlated with hardness. Data svailable indicate that toxicity decreases as bardness
increases.

Nickel appears 10 be quise toxic 5o freshwater algae, with concentrations as low a3 50
/L producing significant reduction of growth. Patrick, Bott, and Larson (1975) found a
decrease in distom diversity and a shift to green and blue-green algae as a conemumnity effect
of nickel exposure. Their findings are in agreement with a field study conducted by Spencer
and Goeese (1981) in which an increase in blue-green algac was observed.
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Nickel is highly toxic to single-celled organisms. Bringmann and Kuhn (1959a.

1959b. 1977. and 1981) reported that concentrations of 2.5 t0-1500 ug/L resulted in inhibition -.

of algae. bacteria. and protozoans. -.

Nebeker. Savonen, and Stevens (1985) conducted early life-stage tests with-rainbow
trout embryos 4 hours and 25 days after fertilization, respectively. In the 4-hour tests, weight
was significantly reduced by all tested concentrations including the lowest of 35 ug/L. In the
25-day tests, survival was reduced at nickel concentrations of 134 ug/L and higher..

Chromium

A temporary reduction in growth occurred in brook trout and rainbow trout treated
with concentrations of chromium as low as 264 ug/L. -The bioconcentration factor obtained
with the trout is less than 3. Also, daphnids gave chronic values that range from <2.5 to
40 pg/L.

The toxicity of chromium increases as pH is lowered or as hardness is lowered or
both. Although there are exceptions, softer surface waters usuaily have a lower pH than

The effect concentrations of chromium range from 2 ug/L for blue-green alga to
7.800 ug/L for a diatom. Toxicity of chromium to diatoms was tested at two hardnesses
(Academy of Natural Sciences 1960).--The geometric mean of the concentrations causing a
S0% reduction in growth was 243 ug/L at the lower water hardness and 335 ug/L-at the
higher hardness.

Toxicity of chromium to bluegill was determined by the Academy of Natural Sciences
(1960) at two hardnesses. The 96-hour LC50s.were 113,000 ug/L in soft watér and 135,000
#g/L in hard water.

Hogendoorn-Roozemond ¢t al. (1978) reported the toxicity of chromium at two pH
levels. They reported that young rainbow trout were more sensitive to chromium at pH 6.9
than pH 7.9. Van der Putte ef al. (1982) found that chromium is more toxic at pH 6.5-than
at pH 7.8. ' -
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6.10.2 Texicily Indices

Toxicity reference values (TRVs) are toxicological benchmarks derived from the

available liseramure and are generally are well established and based on numerous toxicity
tests. The TRVs used in this EA are the Federal Ambient Water Quality Criteria (AWQC)

for evaluation of the contaminant concentrations in surface water, and the Provincial Sediment

Quality Guidelines (SQG). EPA Interim Sediment Quality Criteria (SQC), and the calculated

criteria developed in Section 6.8.2 of this document for evaluation of sediment contamination.

AWQC are non-reguistory or mon-binding values based on scientific assessment of

ecological effects (EPA 1986¢). AWQC were developed using standard common species with
the imsent 0 prosect 95% of all aquatic species. and they are expressed as cowplets (i.c.. acme
and chronic). Acute AWQC are based on LCgps and address average toxicant concentrations

over ome-hour periods. whereas chronic AWQC are based on maxinssm allowable toxicant

concemtrations (MATCs) and address average toxicant coacentrations over four-day periods.
Neither acme nor chronic AWQC are w0 be exceeded more than once every three years on

average.

The PSQG were developed for the Province of Ontario, Canada, and therefore are
mot legally eaforcesble in the Unised States.  However, since corresponding regulations for
sedismcnt quality are not availsble at this time in the United Stases, the PSQG serve as
guidefines 10 identify posential ecological impect. PSQG are biologically based and are
designated 10 protect sediment-dwelling (beathic) organisms from contaminsted sediments.

Valwes of PSQG are given in three categories: No Observable Effects Level (NOEL), Lowest

Obeervable Effects Level (LOEL), and Limsit of Tolerance (LOT). Contamsimant concentra-
tions in sediments are meant 0 be evalusted in the following mamner:

e [f the concentration is equal 10 or lower than NOEL, then it passes
the guidelines and 00 ecological tmpect is expected;

o [f the concemration is below the LOEL. then no significant ecologi-
cal imapecx is expected:;

o [If the concemration is equal 30 or above the LOEL, but below the
LOT, thea impacts %0 benthos sre possible; and

0226
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o If the concentration is equal to or above the LOT. then significant
impairmeat of sediments used by benthos is expected.

6.11 RISK CHARACTERIZATION

In this section, the ecological risks posed by CPECs at the Conrail Site are identified
and summarized. In Section 6.11.1, risks are estimated using hazard index (HI) ratios
calculated using estimated exposure and toxicity benchmark values for each receptor. The
ratios are summarized and the principal uncertainties of the assessment are discussed in
Section 6.11.2. The ecological significance of the findings is discussed in Section 6.11.3.

6.11.1 Hazard Index (HI) Ratio
The risks of site contamination were quantified by calculating an HI ratio for each N
CPEC and pathway. The HIs were calculated as follows:

, HI = ED/TRV : (Eq. 6-8]
where: - HI = Hazard index;
ED = Estimated dosage or concentrations in medium; and
TRV = Toxicity reference value.

TRVs are the benchmark criteria described in Section 6.10.2 of this EA. The
estimated dosage (ED) or concentrations were either the maximum or the mean concentration
of a chemical in the location of concern. The Hls for aquatic organisms in surface water are
provided in Table 6-34. The Hls for sediment dwelling (benthic) organisms are provided in ~
Table 6-35.
. An HI greater than unity (1) is typically selected as the point of departure for the
potential for chronic toxicological risk to a given ecological receptor.

6.11.2 Summary of Risks and Uncertainties

For benthic organisms in the sediment and surface water, exposure to CPECs,
especially cadmium, copper, lead, zinc, fluorene, and 4-methyiphenol, may result in adverse
effects. The Hls for the maximum concentration of these CPECs are as follows: cadmium-
16.00. copper-24.16, lcad-39.68, zinc-56.91, fluorene-10.24, and 4-methylphenol-8.50.

6-82
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Arsenic. chromium. manganese. mercury, nickel, DDT. DDD. and Aroclor 1254 also had
His greaser than unity (see Table 6-2), but the magnitudes of the His were lower than the His
for the previously stated CPECs. The maximum concentrations were all located in the
westernmost pond. As a result, resident biota receiving chronic exposures to the sédimem
and surface water may be at risk for toxic effects by the current contaminant levels of all
CPECs.

Uncertainty arises from applying generic nationally based benchmarks as TRV for a
specific ares. The beachmarks were designed to be very conservative to protect sensitive
species of pristine eavironmemts: however, the area of concern in this EA is an urban area
surrounded by agriculteral land. and is contaminated by various sources and therefore

A relssed source of error origimates from the notion that benthic organisms send to be
more resistant to chemicals tham are column biota (EPA 1989f). AWQC are derived using
both benthic and column biota, so use of AWQC 1o derive sediment criseria inherently canses
an overestimation of risk. This source of sacertainty errs in the conservative (ecosysiem-
prosective) direction and does a0t compromise the assessment.

6.11.3 Cenclusiens

Posential risks to the beathic organisms from the CPECs present in the ponds are
assessed 10 be moderate 1 high. CPECs were desected only in the westernmost poad that
comsained the outfall from the sise. Curreatly, there are no species of special concemrn residing
in the ponds, or ia the area, that would be affected by the potential risks posed by CPECs in
the ponds. Althowgh there is a poseatial for some adverse effects from exposure 80 CPECs to
individuals residing in the ponds, it is uncicar what effects these affecsed individuals may have
on the overall populstion strectere, habitat diversity, or ecosystem as a whole. Ikt shouid be
kepe in mind that these habitats are also affected by the land uses on site and in the areas
these [and wses may have (or have had in the past) more influence on populations in the ponds
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ADEQUACY OF DETECTION LIMITS FOR CHEMICALS

DETECTED AT THE CNRAIL

Solla/Sediments
- -
Limits Cancer Risk® Index Limits
10 - 4,500 - 4.89 B-09 10- 50 2.74 E-03
5 - 1,300 1.LI0E-12 - 10-50 3.39 B-06° -
5. 1,300 4S54 E12 1.23 E07 0-50| 152808 1.37 B2
10 - 1,700 - - 10- 50 - -
$- 1,300 2.76 B-13 1.23 E-08 10 - 50 9.24 E-07 137 E2
10 - 4,500 - 9.78 E-09 10 - 50 - 5.48 E-03
$- 1,300 - - 10 - 50 - 2.74 E-03
5-1,300 454 E-12 3.50 B07 10 - 100 1.52 B-05° 3.91 B0l
5-1,300 - 1.23 B8 10- 50 - 1.37 E-02
10~ 1,700 - 1.63 E09 10- 50 - 9.13 E-08
51,300 213 B-13 245 B07 10 - 50 7.14 B07 2.74 E-02
5-1,300 293 E-12 1.23 B-08 10 - 50 9.83 E-06° 1.37 E-02
51,300 - 245 E-09 10 - 50 - 2.74 E-03
5-1,300 3.18 E-12 - 10 - 50 1.06 E-05¢ -

L * OS:ZFI0L_CI.0U I
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ADEQUACY OF DETECTION LIMITS FOR CHEMICALS

st 2 et ———— R

DETECTED AT THE CONRAIL SITE

Page 2 of 3

Solis/Sediments Groundwater/Surface Water
Sample Sample
Detection Hazard Detection Husard
‘, Chemicsl | Limiis (sghg) | Camcor Risk® Index Limits (sp) | Cancer Risk® Index
um— ;. 1,300 2.09 B-11 111807 10-% 7.02 E05° .04 E02
1,2-Dichlorosthens (total) $ - 1,300 - 2.45E-08 10 - 30 24 E02
1,2-Dichioropropans 3. 1,300 2.37E-12 10-50 ] 796 E06°
1,3-Dichioropropane S - 1,300 628 E-12 $.17 07 10 - 50 1.11 E-05° 913 L0}
Eshylbenzene s-1300| - 245808 |  10-30 | 274 EM |
2-Hexanone (MBK) 10 - 1,700 7 10 - 50 - l
A-Mothyl-2-penisnone | 10-1700 | - 9.78 E09 10 - 50 5.48 E-03
Mathyl chioride 10-1700 |  9.09E-i3 7 10- %0 1.52 E-06°
Mathylens chioride s-13001 2.6B-13 4.08 B08 1 10-50 8.7 E07 4.57 BY3
Styrene $-130|  1.08B.12 1.23 B09 10-%0 3.51 B¢ 1.37 B-03
1122-Ternchlorosthane | 5.1300)  698E-12 10 - 50 2.34 B08¢ -
Tetrachiorosthens $ - 1,300 1.78 B.12 245E08 | 10-50 5.97 E-06° 2.74 BO2
Tolusne 5-1,30 | - 1.23 B9 10 - 30 <] 13ree
1.1,1-Trichlorosthane 5-1,3%0 - 2.2 B0 10-%0 | - 3.04 E03
1,1,2-Trichlorosthang 5 - 1,30 1.99 B-12 6.13 B-08 10- 50 6.67 E-06° 6.85 E-02

03:2F3901_C388-00/1 M4-P
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g{ Table 6-1
3
3 ADEQUACY OF DETECTION LIMITS FOR CHEMICALS
DETECTED AT THE CONRAIL SITE
Hazard
Index
z -~
-3 1.33 E-10 -
- 6.13 E-10
4 Risk-based concentration derived by calculating the risk of the lowest detection limit using the soil ingestion pathway.
b Risk-based concentration derived by calculating the risk of the Jowest detection limis using the drinking water ingestion pathway.
€ Cancer risk value exceeds EPA’s 10 limis.
Key: |
§_ — Not applicable.
E. Source: Ecology and Environment, Inc. 1994.
i
(.
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Table ¢-2

DATA QUALIFIERS AND THEIR EFFECT ON
DATA USE IN THE RISK ASSESSMENT

B Asslyw fowad ia sssocissed blask as | No Yes No
well as in sample (orgamic
compounds)

| W §] Vales is greanr an o ol © No Yes Yas
Jaswrument Desecaion Limis (IDL)
bt lcss dhen commacs-required
desscaion Smit (CRDL) (merganic
clomans)

Compound uicatified in an analysis No No Yes
8 s secondery dilmtion facsor
Ceoncsasrssion excerds calibratinon No Yes Yes
sangs (organic compeunds)
Value estimated due 10 imerfevence No Yes Yes
(merganic chemicals)

Value s extimased. compovad is No Yes Yes

pocsant {specwal identification
crisetia are mex. but he value is less

than the contract-roquired
quassinasion Emit ICRQLD
Splkad sample 20t in conwel imis. | No Ya Yes
value imprecise (morgasic
chemicals)

Repernd value was detarmined by No No Yes
the Method of Standasd Additions
O43A)

U Compeund was ssalysed for but ot | Yes Yes Compound sad
domcand

w Post-digestion spiks for furmace AA | No Yes Yes
saalysis is omt of comerol Emits.
i velus imprecise

[ ]

Duplicass snalysis was aot within No Yes Yes
coatrel Emin

L Y o) ecology and encirenment
s-o7 0232
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Table 6-2

DATA QUALIFIERS AND THEIR EFFECT ON
DATA USE IN RISK ASSESSMENT

Uncertain :
; ldalhy? _

Correlation coefficient for MSA was
fess than 0.995

Source: Eeology and Environment, Inc. 1994.

05:279901_CIH8OUINLFL 6-88 0
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Table 6-3

SUMMARY OF SOIL BORING DATA (0.5 TO 12 FEET BGS) FOR

1.1.1-Trichissusthane®
1.1.2-Trichissssthans®

2 Chomical of ponatial coscers.
® Desscesd infroquensly and xt low concenration.
€ Concostration is the average of twe concentratisns from a boring and its duplicase.
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Table 6-4

 SUMMARY OF GROUNDWATER DATA FOR

I

Page | of 2

Range Detected
Minimum Maximum
On-Site Background Concentration Sample Concentration Sample
Chemical Semples Samples Detected Location _Detected Location
Volatile Organic Compounds
‘Acetone? 10/64 o3 2 MW42-1 298 MW41-2 |
Benzene®® 2/64 013 2 MW23D-3 3 MW25-1 I
I Bromodichloromethanc 1/64 0/13 0.9 MW7-i 09 MW?-1
hromomdnm" 1164 013 5.5 MW465-1 5.5 MWa46S-1
2-Butanone (MEK)* 3/64 0/13 4 MWi5-3 7 MW2IS-3
Carbon disulfide® 3164 013 2 MW4i-1 3 MW3-1/
MWa46S-1
Carbon tetrachloride® 26/64 013 2 MW321-2 94,500 MW46S-1
I_ Chloroform® 18/64 0/13 1 MWSD-1 528 MW46S-1
| 1,1-Dichloroethanc? 1/64 0/13 3 MW30BR-} 3 MW30BR-]
| 1,1-Dichloroethene® 2/64 013 7 MW9-| 56 MW41-1
1,2-Dichloroethenc? 14/64 0/13 2 MW235-3 230 MW41-1
I_Methyl chioride? 3/64 0/13 6 MW14-1 74 MWA46S-1

05:2F 101_CE348.04/13/94-F
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SUMMARY OF GROUNDWATER DATA FOR
ORGANIC CHEMICALS (xg/L)
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Page 2 of 2

MW4l-2

MW32S.1A

I Tetrachioroethene (PCEP

8/64 0/1) 3 MW32§-2 10 MW325-1A
[ Toluene® 1/64 0/13 ) MW33l-1A ) MW331-1A
l 1.1,1-Trichloroethane® 6/64 0/13 ) MW23D-2 76 MW9 2
_1,1,2-Trichlqroethane® 164 013 2 MW41-| 2 MW4I-1
Trichlorosthene (TCE)* 43/64 0/13 1 MW4s-| 13,000 MW41-2
Viny| chloride® 1/64 o3 6.5 MWSi-) 6.5 MWS]-)
! Chemical of potential concern.

® Detecied infraquently and st low concentration.

S Common laboratory artifact,
Source: Ecology and Environment, Inc. 1994,

05:2P3901_CNS-OU 1 -P)
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Page 1 of 1

ORGANIC CHEMICALS
n Minlmum
Frequency of | Concentration
Chemical Desection Detected
Surface Water Volatile Orgasic Compounds (sg/L)
Trichloroethene (TCE)® TS 35
Sediment Volatile Organic Compounds (xg/kg)
Acetwone® sns b SD06 100 SDo8
2-Butanone (MEK)® 1128 44 SD14 44 SD14
Carbon tetrachloride® 1125 67 D10 67 sbio
1,2-Dichioroethene® 125 » SD1S 32 SD13
Methylene chioride® 11125 6 sD27 46 sbot
Toluene* : sns 2 sD13 15 SDoS
l Trichloroctheae (TCE)® 18 12 SDIs 100 ~ sD10
s ——————

® Desecaed infrequenty and at low concentration.
© Common laboratory artifact.

Source: Ecology and Eavironment, Inc. 1994.

2 RPN BBl

6~92

ecology and environment



Comradl RIFS

RI Repon
Section 6 .
Rev. 0 Masch 31. 1994
Pagel of 1
Table 6-6
SUMMARY OF CHEMICALS OF POTENTIAL CONCERN
FOR THE CONRAIL SITE
Chamical Sed Grosndwater
{ vocs
Acetone X
Bexzene X
Bromodichisremethene X
2-Dutansee (MEK) X
Carbon seerachieride X
{ Chloroferm x
i 1.1-Dichissecthans x
| 1,1-Dichisvesthene X
1.2-Dichisrocthons X
Edvylbonteas "I
4-bicthyl-2-peamaces (M) |
DMethy! chioride X :l
| Mehyteas chioride X b ¢
Temschiorosthens (FCE) X X
| Tolwene X
1.1.1-Trichiorosthane X ) ¢ |
Trichiseocthens X X 1
Vinyl chisride X b 4 Il
Xyleaes X {
Source: Ecolegy snd Envirosmens. fac. 1994,
6-93 etagy i e
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Table 6-7
SUMMARY OF POTENTIALLY COMPLETE EXPOSURE PATHWAYS
EVALUATED FOR THE CONRAIL SITE _ f
: Derivation of Exposure- Basis for :
Receptor Exposure Point Exposure Puthway | Expoture Media Polmt Coucentrations Source Concentration
g R frocaymmt— E——— e S
Faclilty Workers Chlassification Yard | Vapor inhalation Airbome Vapors Modeling of vapor emissions and Measured concentrations in sub-
and Visitors of the Conrail air dispersion surface s0il (0.5-12 feet) and
facility groundwater in the classification
o
$ Dermal contact Subsurtace Soil Subsurface soil concentrations Measured concentrations in sub-
" ' surface soil (0.5-12 feet) in the
Incidental ingestion classification yard
Nearby Residents Plume | Areas Drinking water Groundwaier Groundwater concentrations Measured groundwater concentra-
* | (County Road 1, ingeation tions in plume flowing north and
Charles Avenue, _ west from the Connail facility
and Vismla Avenue | Dermaf contact towards St. Joscph River
areas) while showering
1 Indoor air vapor Indoor alr Modeling of s0il gas intrusion into | Measured groundwater concentra-
& inhalation residential basements tions in plume flowing north and
E. west from the Conrail facility
] towards St. Joseph River
§ Vapor inhalation Vapors Shower stall volatilization mode] | Measured groundwater concentra-
while showering tions in plume flowing north and
west from the Connail facility
towards St. Joseph River
o
) |
w 03:ZFY0)_CHM-0U1VIP)
@ ( (
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Table 6-7

ONRAIL SITE

el

Connll RUFS

Rev. 0 March 31, 1994
Page20f

Derivation of Rxpasure- Basls for
Recepier Kxpesure Point Expesurs Pathway | Exposure Media Peint Concentrations Source Concentrution
Nearby Residents Plume 2 Ares Drinking water Groundwanr Groundwatist concantrations Messured groundwater concentra-
(Comt.) (LaRus Street arca) | ingestion tions in plume flowing north from
the east portion of the Conrail
Dermal contact facilty towards St. Joseph River
while showering
Vapor inhaistion Vapons Sbower siall voistilization model Mecasured groundwaiter concentra-
while showering tions in plume flowing north from
the cast portion of the Concadl
facility towards St. Joseph River
Indoor air vapor indoor air Modeling of soll gas infilrration Measured groundwater concentra-
inhalation into residantial buildings tions in plume Nowing north from
. the east portion of the Conrail
facility towards St. Joseph River
_ _

Source: Beology and Environment, Inc. 1994,
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Table 6-8

MAXIMUM AND UCL CONCENTRATIONS OF
SUBSURFACE SOILS (0.5-12 FEET BGS)

L d
~’
~ Not caiculsted due to timited number of samples.
Source: Ecology and Eavironment, inc. 1994.
0241
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Table 6¢-9

FACILITY WORKER EXPOSURE:
PATHWAY 1A - INHALATION OF AIRBORNE VAPORS

CAiIRxET+1EFxED
BW x AT

lneake (mg/g-dzy) =

Contaminess CORCCRSNOS i i (mg/m’)
inhalation rate (s Acur)

Exposure time (howrsAday)

Exposure frequency (days/year)

Exposare durstion (years)

Body weight (k@)

Avenging tume (perisd over which exposare is averaged, in days)

STLELIS | l

Modeled value based on UCL or meximam
cbeerved sod and goundwater concensrations

Adult
Aduk CTRME 20 w’/workday (EPA 1991s)
Aduk CT/RME 8 hourssday (EPA 19912) |
Aduk ' CT/RME 250 days/year (EPA 1991a)
Aduli cT
s

S years (USDL 1987)

25 years (954 pescemile amoung of time
working at a single lecatisn fEPA 19912

CTRME 70 kg (aduk. svernge [EPA 1991a])

CTAME Petirorny specific period of expegare for
soacarcinogenic effecss Gie., ED x 363
duys/year), sad N-year lilctime for

carcimogenic cffects (Le.. 70 years x 365
duys/year)

Key:

CT = Ceamal Tendency.
BME «~ Reassmsbie maxionaus cxponsre.
UCL = Upper 95 percems confidescs fimis on the arshmrtic sverage.
USDL = Unitod Staes Deparuness of Labor.

Somsce: Ecelogy and Esvirosssent. lac_ 1994,

w ccalegy and cavirenmest
6-97
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Table 6-10

RESIDENTIAL WATER USAGE:
PATHWAY 2A - INGESTION OF CHEMICALS IN DRINKING WATER
(AND BEVERAGES MADE USING DRINKING WATER)
ADULTS

Intake (mg/kg-day) = CWx IR x EF x ED ,

BW x AT

CW = Chemical conceniration in water (mg/L)

IR = Ingestion rate (L/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (period over which exposure is averaged, in days)

Maximum concentrations detecsed in
monitoring wells

1.4 Liday (EPA 1993b)
RME 2.0 L/day (90th percentile [EPA 1991a])
EF Aduk CT/RME 350 days/year (EPA 19912)
ED Aduk CT 9 years (50th percentile time at one residence
[EPA 1993b])

RME 30 years (90th percentile time at one

residence (EPA 1991a])

BW Aduk CT/RME 70 kg (average [EPA 1991a))

AT Aduk | crmme Pathway-specific period of exposure for
noncarcinogenic effects (i.e.. ED x 365
days/year), and 70-year lifetime for
carcinogenic effects (i.e.. 70 years x 365
days/year)

Key:

CT = Central Tendency.
RME = Reasomable maximum exposure.
Source: Ecology and Environment, Inc. 1994,

o 35y IS BIBRE 1 6-98 ccology and environment
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Table ¢6-11

RESIDENTIAL WATER USAGE:
PATHWAY 2B - DERMAL CONTACT WITH CHEMICALS DURING SHOWERING

ADULTS
Equation:

CWxPCxSAXETxEFXEDxCF

Abssthed dose (mg/hy-day) =

Exposare duration (yesrs)
Bedy weight (p)

BW x AT

= Velumewtic conversioa faceor for waser (1 L/1.000 cm)

Averaging time (peried over which exposure is averaged, in doyn)

Varishle Racopter Cam Vaine (Rationsle/Seurce)
cw Aduk CIRME Mazximen conccanations in groundwaser
. »C Aduk CTRME Chemical-specific vabucs wod (EPA 19%2) |
Adukt cT 20,000 cm? (average womd body
[EPA 1992¢cD
ne 23,000 c? (936 pescemsile toul body
[EPA 1992c)D
ET Adak CT/E 0.2 dowridsy (12 minuses; 950h pesceatile i
T {EPA 198%4])
| &F Atk CTRME 350 days/year (EPA 1991a)
ED i Al : CT ! dem(!lnc-i'-uuen‘us!
; | [EPA 199%D
| B 30 years (90 percemills time &t ene
| resideace (EPA 1991aD
BW A CT/RME 70 kg (average [EPA 1991aD
W ecolegy and comironmment

(0244



Key:

CT = Central Tendency.
RME = Reasonable maximum exposure.

RESIDENTIAL WATER USAGE:
PATHWAY 2B - DERMAL CONTACT WITH CHEMICALS DURING SHOWERING

Rev. 0 March 31, 1994

Page 2 of 2

Table 6-11

Pathway-specific period of exposure for
noncarcinogenic effects (i.e., ED x 365
days/year), and 70-year lifetime for

carcinogeaic effects (i.c., 70 years x 365
days/year)

Source: Ecology and Eavironment, Inc. 1994.

Q5:ZF901_CIONSOVII/9-F1
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Table 6-12

RESIDENTIAL WATER USAGE:
PATHWAY 2C - INHALATION OF AIRBORNE (VAPOR-PHASE) CHEMICALS
DURING SHOWERING

ADULTS
al I.-II .
fomke (mg/kg-day) = CAxRxETxEFxED
BW x AT
whese:
CA = Costaminess CORCORSEINION in sir (mg/m)
R = Inhalation rase (s’ /hour)
ET = Exposwe time (housahdny)
EF = Exposere frequescy (days/year)
ED = Exposurc durstion {years)
BW = Body weight (kp)
AT = Avenging time (perind over which exposare is sveraged, ia days)
Variabls Racepter Came Valee (Retionale/Seurce)
CA Adu CIRME Valee modeied from masimss conceatation in
groundwater
» Aduht CTRME 0.83 /s (all age groups (EPA 1991a]
- ET Adat CTRME 0.2 hriday (12 minmses; 90 pescemsile (EPA
198094
K. Aduk CTRME 390 days/year (EPA 1991c)
' ED Aduk CcT 9 years (50t percemsile time at ene residence (EPA
: ‘ 199%)
RME 30 years (90 percemtile time m one residence [EPA
1991aD)
w Aduk crmes 70 kg (average [EPA 19913])
AT Aduh . CT/RME . Puivway-specific period of exposare for
! moscarcimogesic effects (Le., ED x 365 days/yewr),
i _ and 70-year lifctime for cascinagesic effects (ic.,
- | 70 years x 365 daya/year)
Koy:

CT = Ceateal Tendoacy.
BME = Resssushic maxinmm exposure.
Sewce- Ecolegy sad Ezvirommewt. lac. 1994.

SRR 6-101 ecology and covirenmmem
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: RESIDENTIAL EXPOSURE:
PATHWAY 2D - INHALATION OF INDOOR AIRBORNE VAPORS
ADULTS '

Intake (mg/kg-day) =

CAxIRxETxEFxED

Equation:
where:
CA =
R =
ET =
EF =
ED =
BW =
AT =
Variable
CA

CT = Central Tendency.
RME = Reasonable maximum exposure.
Source: Ecology and Environment, Inc. 1994,

6-102

E time iay) -
Exposure frequency (days/year)
Exposure duration (years)
Body weight (kg)
Averaging time (period over which exposure is averaged, in days)

Recepeor Case Valee M)
Aduk CTRME Value modeled from maximem

: coacentration i groundwater

R Aduk CT/RME 0.63 m/hr (EPA 1991a)

ET Adul CI/RME 24 hours/day (EPA 1991a)

EF Adult CT/RME 350 days/year (EPA 1991a) I

ED Aduk CcT 9 years (50th percentile time at one
residence (EPA 1993b]) _ ~

RME 30 years (90th percemtile une at one
residence (EPA 1991a])

BW Adult CT/RMB 70 kg (average (EPA 1991a])

AT Adult CT/RMB Pathway-epecific period of exposure for
aoacarcinogenic effocts (i.e., ED x 365
days/year), and 70-year lifetime for
carcinogeaic effects (i.e., 70 years x
363 days/year)

ecology and emvironment
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Table 6-14

FUTURE SCENARIO FACILITY WORKER EXPOSURE:
PATHWAY 3A - INGESTION OF CHEMICALS IN SUBSURFACE SOIL

CSxMxCFxEFxED
BW x AT

lnmke (mg/kg-doy) =

Chemical conceawstion i soil (mg/ky)

i ZHBHQIG* i

= [agestion rae (mg soilAdey)
= Coaversioa facor (10 kg/mg)
= Expssure frequency {deys/year)
= Expossse duration (ycars)
= Body weight (kg)
= Averaging time (period over which exposure is aversged, ia days)
Recepeor Case Valus (Ratiesale/Sowsce) I

Cs Aduk CT/RME Modeied value based o UCL. or
maximams cherrved sed conceminations

| Aduk CcT 30 mghiny (EPA 19912)

RME 480 mgiday (EPA 1993%)

| EF Adukt cT 65 days/yesr

| RME 250 daysiyear (EPA 1991a)

ED Aduk CT/RME 1 year

w Aduk CT/RME T ky (average [EPA 19912)

AT Aduk CTRME Patrway-epecific period for
soncarcimogenic effecss (i.e., ED x 363
daysiyear), and 70-year lifictime for
carcinogeaic effecss (ic., 70 yemrs x
365 dayv/yesr)

L

Ksy:

CT = Cenzal Tendency.
M = Resssnsbis sxzinum exposuse.
UCL = Upper 935 percest confidence limis on the arihmetic average.

Semsce= Ecelogy asd Exvircument. Inc. 1994,

6~-103
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Table 6-15

FUTURE SCENARIO FACILITY WORKER EXPOSURE:
PATHWAY 3B - DERMAL CONTACT WITH CHEMICALS IN SUBSURFACE SOIL

CS x ABS x CF x SA x AFx EF X ED
BW x AT

Absorbed Dose (mg/kg-day) =

where:
CS = Chemical concentration in soil (mg/kg)
ABS = Fraction absorbed (unitless)
CE = Conversion factor (l()'6 kg/mg)
SA = Skin surface area available for conna (cm-/evem)
AF = Soil w skin adherence factor (mglcm")
EF = Exposure frequency (days/year) -
ED = Exposure duration (years)
BW = Body weight (kg)
AT = Averaging lime (period over which exposure is averaged, in days)

Vaciable ' Receplac Case Value (Rationale/Source)

CS Adult CT/RME Modeled value based on UCL or
maximum observed soil concensrations

ABS Adult CT/RME Chemical-specific value

SA Adult CcT $.000 cm? (EPA 1992¢)

RME 5,800 cm? (EPA 1992¢)
AF Adult CT/RME 1.0 mg/cm® (EPA 1992¢) I
EF Aduls cT 65 daysiyear
f . .
RME - 250 daystyear (EPA 1991a) ~
ED Adut CT/RME 1 year |
gw Adult CT/RME 70 kg (EPA 1991a)

AT Adukt CT/RME Pathway-specific period of exposure for
noncarcinogenic effects (i.e., ED x 365
days/year), and 70-year lifetime for
carcinogeaic effects (i.e.. 70 years x
363 days/year)

SCE

Key:
CT = Central Tendency.
RME = Recasonable maximum exposure.
UCL = Upper 95 percent confidence limit on the arithmelic average.

Source: Ecology and Enirironnlem. Inc. 1994.

Do
W
O

o TR R 6-108 eclogy and erviesnmers



Conrad RUFS

K1 Repont

Section 6

Rev. 0 March 31. 1994

Page | of )

Table 6-16

FUTURE SCENARIO FACILITY WORKER EXPOSURE:
PATHWAY 3C - INHALATION OF VAPORS FROM
NEWLY EXPOSED CONTAMINATED SUBSURFACE SOILS

CAxRxETxEFxED

Intakre (mg/kg-day) =

BWx AT

Contamminant ConCenaration i 2ir (mg/m’)
inhalation rase (sy’howr)

zagaang ’ I
i
i
|

| from UCL or sazimem 30il concemration
1 averaged over 250 days
CT/RME 20 mrworkiay (EPA 19912)
CTRME 8 howrs/day (EPA 19912)
cT 65 daysiyear
RME 150 dayzfyear (EPA 19912)
CTRME 1 year
70 kg (EPA 1991a)
CT/RME Patrway-specific perind of exposure for
soncarcisogenic effecss (Le.. ED x 365
days/year). and 10-year lifetime for

carcinogenic effeces (i.e.. 70 yesrs x 365
i days/year)

R19|%

%198
|
BRI
9
E

Key:
CT = Cestal Tendeacy.
RME = Ressossbie mansnum exposere.
UCL = Upper 95 percess confidence himit on the arithmetic average.

Sousce: Ecology aad Eaviromment. loc. 1994.
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Table 6-17

DERMAL PERMEABILITY CONSTANTS
FOR WATER AND DERMAL ABSORPTION
COEFFICIENTS FOR SOIL USED
IN THE CONRAIL SITE RISK ASSESSMENT

Methyi Isobutyl Ketone - - 0.030 E & E 1993 |
Tetrachloroethene 0.04800 EPA 1992 0.030 EPA 1993
Toluene 0.04500 EPA 1992¢ 0.030 EPA 1993
1.1.1-Trichloroethane 0.01700 EPA 1992c 0.001 EPA 1993
Trichloroethene 001600 | EPA 1992 0.001 EPA 1993
Vinyl Chiloride 0.00730 EPA 1992¢ 0.001 EPA 1993
Xylenes (o) - - 0.030 EPA 1993 I

Key:

~ Not applicable.

”‘%WW 6-106 ceology and environment
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Human Carcinogen - sulficient evidence from epidemiological studies @ support 2 cansal

B Probebis Human Carcinogen.
Bl At loant limised cvidence of carcimogenicity 10 humans from cpidemislogical ssadics.

S -

= Usmally 3 combinstisa of sulficiess evideace of carcinogenicity in animals sad imadoquase
evidence of carcimogenicity in humess.

C Possidis Humen Carcinsgea - liminéd evideace of carcimogenicity in saimnls in the absence of
humen deta.

D Net Classificd - madoguase cvidence of carcinogenicity in snimals.

E Ne Evidence of Cascinageuicity for Hamass - a0 evidesce of carcimogesicity i at least two
adogeate animal st in diffbrems species or ia both cpidemisiogical and animal stediics.

Sewsce: EPA, 1986, “Guidclines for Carcinogen Risk Asscssmess. * Federal Register 51:33992-34012.
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% Table 6-19
TOXICITY VALUES FOR POTENTIAL CARCINOGENIC EFFECTS: CONFIDENCE IN
CLASSIFICATION AND IN SLOPE FACTORS (SFs)
Slope Factor
P
(mg/kg-day)
Acetone Onl ND D NA NA/RIS
inkalation | ND D NA NA/IRIS
T Benzene Onl 29 E02 A Leukemia RIS
P~ Inbalstion | 2.9 E-02 A Leskemia RIS
[- ]
Bromodichioromethane Ornl 6.2 EM B2 Kidney Gavage/IRIS
inhalation | 6.3 E-03 B2 NA NA/IRIS
2-Butanone - Onl . ND D NA NA/IRIS
Inhalation | ND D NA NA/IRIS
Carbon tetrachioride Onl 1.30 E-01 n Liver Gavage/IRIS
Inhalation 5.25 B-02 B2 Liver Gavage/IRIS
Chiloroform Onl | 6.10803 B Liver Gavage/IRIS
3- , Iohalation _ | 8.10 B-02 3 Liver . Gavage/IRIS
: 1,1-Dichioroethane Oral ND c NA NA/IRIS
; Inhalation | ND c NA NA/RIS
i ] 1,1-Dichloroethene Onl 6.00 E-01 c Adrenal Drinking water/IRIS
E inhalation | 1.80 E-01 c Kidney Inhalstion/IRIS
= 1,2-Dichioroethene Onl ND D NA NA/IRIS
Iohaistion | ND D NA NA/RIS
) Ethylbenzene Onl ND D NA ' NA/IRIS
3 Inhalation | ND D NA NA/IRIS

(o)
£33 ST _COMMIINFL
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Table 6-19
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TOXICITY VALUES FOR POTENTIAL CARCINOGENIC EFFECTS: CONFIDENCE IN

CLASSIFICATION AND IN SLOPE FACTORS (SFy)

Siepe Fuctor Walght-of-
shn Evidence
Chemical Reuis {mg/ug-day) Ciamifieation Type of Cancer SF Basly/S¥ Source
- L
Methyl Chioride Onl 1.30 B2 C Kidaoy Drinking waier/TRIS
Inhalation 6.30 B-OY c Kidwey Inhalstion/1RIS
Msthylene chioride Onl 7.50 E-0) B Liver Drinking waier/IRIS
_ bh!thn leo 5-03 , l! Adenuomas Inhalation/IRIS
4-Mathyl-2-pentanone Onl ND - NA NA/IRIS and HEAST
Inhalation ND - NA NA/IRIS and HEAST
Teirachlorosthene Oral 5.2 802 82 Liver HEBAST
ln!ynlqim 10E03 B2 Liver HEBAST
Tolusne Onl ND D NA NA/RIS
] | inhamion | ND D NA NA/RIS
1,1,1-Trichiorosthans Onl ND D NA NA/RIS
o Inhalaiion ND D NA NA/RIS
Trichlorosthane On) 1.10 B-02 Bl Liver HEAST
Inhalation ~ 6.00 B-03 B2 Lung HEAST
Vinyl chloride Onl 1.90 E+00 A Lung Diet/HEAST
o Inhalation | 3.0 B A Liver Inhalation/HEAST
Xylone Onl ND D NA NA/RIS
Inhatation ND D NA/RIS

05:ZF2901_CS-00 1 9.5
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Table 6-19 (Cont.)

Key:

HEAST
IRIS
NA

ND

Source:

05:ZP201_CEMI0UIIMF

Health Effects Assessment Summary Tables
Insegrated Risk Information Syssem

Not applicable
Not determined

Ecology and Environment, Inc. 1994.
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Table 6-20

UNCERTAINTY FACTORS (SAFETY FACTORS) USED IN
THE DERIVATION OF REFERENCE DOSES

A 10-Rld wacerminty facer is used with valid experimeanl results on
appeeprinse ducstions of exposures of bumans.

A 100-f5id wacernainty faceor is wsed whea bumman data are not availabie

and exxapeistion is made from valid resulis of long-tcrm animel stadies.

A 1.000-fold wncertaimty faceer is used when humsa data are aot availsble
and exrapolation is mads from amimel seadies of less han chronic
capenme.

An sdditiensl wacerinty factor from | 0 10 whea using 2 lowest observed
asdverse effect level (LOAEL) instead of a o cheerved adverse effect level
(MOAEL).

Other uncerminty facters used. acoerding 0 scicmific jedgmens, whea
jumifind.

Sowsce: EPA. 1906, “Guidclinrs for Cascinegen Risk Asscssment.® Fedeval Regisser 51:33992-34012.

ST cmvirensment
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_ Table 6-21
TOXICITY VALUES FOR POTENTIAL NONCARCINOGENIC EFFECTS
s e B - S
Reference Dose (RfD)
Uncertainty Fuctor
_ Vake Confidence - (UF) and Modifying
Route Type (mg/kg-clay) | . Level Critical Effect RID Basis/Source Factor (MF)
Onl Chronic 1.00 E-01 Low Increased liver and kidney | Gavage/IRIS UF = 1,000
: ' weight - nephrotoxicity MF = |
- ) :
v!- Subchronic | 1.00 E+00 NS Increased liver and kidney | Gavage/HEAST UF = 100
~ : weight - nephrotoxicity ' MF = |
Inhalstion | Chronic 1.00 E-0I NS NA Extrapolated from .-
oral vajue -
Subchronic | 1.00 E+00 NS NA Extrapolated from -
onal value -
Oral Chronic | ND NS NA NA NA
P Subchronic | ND NS NA NA NA
g Inhalation Chronic ND NS NA NA NA
3 Subchronic | ND NS NA NA NA
3 . X
g- Bromodichloromethanc | Oral Chronkc | 1.4 E-03 Medium: Hyperplasmia Gavage/IRIS UF = 1,000
i ' ' MF = |
2 Subchronic | 1.4 E03 | High Gas, respiratory Inhalation/IRIS UF = 100 I
MF = |

Key at end of table.

05:ZFYI0L_CTIS-01 1 3/%4-F)
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Table 6-21
TOXICITY VALURS FOR POTENTIAL NONCARCINOGENIC EFFECTS
T = R R
Reforence Dese (D)
Uincartainty Fuctor
Value Confidence (UF) and Mudifying
Chemical Routs Type (mg/ug-clay) Lavel Critical Rffect RID Basis/Source ¥Factor (MP)
Bromodichioromethane | inhaistion Chronic 2.00 B-02 NS Cytomegaly GCavage/HBAST UF = 1,000
(Cont.) o MF = |
Subchronic | 2.00 E-02 NS NA Extrapolated from
oral subchronic
2.Rutanons (Methyl Orsl Chronic 6.00 E-0I Low Decreasad birth weight Feeding Saudy/IRIS UF = 3,000
Ediyl Katone) o B MF = |
Subchronic | 2.00 B0l NS No Effect Inhalation/HEAST UF = 1,000
MF = |
Inhalation Chronic 3.00 -0} NS No sffect Animal study/IRIS UF = 1,000
MF = )
Subchroaic | 3.00 B+00 NS No Bffect Inhalstion/HBAST UP = 13,000
MF = |
Carbon Tetrachloride Oral Chronic 7.00 B-04 NS ' Liver Lesions Oral/HBAST UF = 1,000
MF = |
Subchronic | 7.00 BE-03 NS Liver Lasions Onl/HEAST UFR = 1,000
MF a |
Key as end of table.

05:ZPN0' ~*\38-0013/94-PL
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Table 6-21

'l'OXlCI'l'Y VALUES FOR POTENTIAL NONCARCINOGENIC EFFECTS

Conrail RIS
RY Report
Section 6
Rev. 0 March 31, 1994
Page 3 ot 10
= — =

Reference Dose (RMD)
Uncertainty Fuctor |
Value Confidence (UF) and Madifying }
Chemical Route Type (ng/kg-clay) Lavel Critical Effect RfD Basis/Source Factor (MF)
- = i e— . o
Carbon Tetrachloride Inhalation | Chronic 7.00 E-04 NS NA Extrapolated from -
(Comt.) ' oral -
Subchronic | 7.00 E-03 NS NA Extrapolated from -
onl -
Chloroform Onal Chronic 1.00 E-02 Medium Cyst formation on liver Oral/IRIS UF = 1,000 ]
: MF = |
Subchronic | 1.00 E-02 NS Liver Lesions Ont/HEAST UF = 1,000
MF = |
Inhalation | Chronic 1.00 E02 NS NA Extrapolated from -
oral -
Subchronic | 1.00 E-02 NS NA Extrapolated from -
' onal
1,1-Dichlorocthane Onl Chronic 1.00 E-01 NS No effect Oral/HEAST UF = 1,000
' MF = |
Subchronic | 1.00 E+00 NS No effect Oni/HEAST UF = 100
MF = |

Key at end of able.

05:ZF)501_CE3s3-04/139¢-F1




S$11-9

09¢0

621

TOXICITY VALUES FOR POTENTIAL NONCARCINOGENIC _nmcrs
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Refersnce Dess (RID)
Uncertainty Fuctor
Value Coeafidence (UF) and Modilying
Chemical Reuts Type (mg/kg-clny) Lavel Critical Effect RID Basin/Beurce Factor (M)
e -
1,1-Dichiorosthans Imhalation Cheonic 140 B0) NS Nons observed tnhalstion/HEAST UF = 1,000
(Cont.) R MFe« |
Subchrosic | 1.40 E+00 NS Nons observed Inhalation/HEAST UF = 100
MF = |
I I |
1,1-Dichloroathene Ornal Chronic 9.00 B-03 Madium Hepatic lesions Ocat Bioassay/IRIS UF = 1,000
MF = |
Subchromic | 9.00 £-03 NS Hepatic lesions Drinking UR = 1,000
water/HEAST MF = |
Inhalation | Chronic 9.00 E-03 NS NA Extrapolased from .
ol .
Subchronic | 9.00 E-03 NS NA Bxtrapolated from -
onl
1,2-Dichiorosthens Oral Chronic 1.00 B-02 NS Decreased hemocrit Gavage/HBAST UF = 3,000
. MF = |
Subchronic | 1.00 E-01 NS Decreased hemoglobin Cavage/HEAST UF = 300 I
MF = |}
Koy at end of table.
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Table 6-21

TOXICITY VALUES FOR POTENTIAL NONCARCINOGENIC EFFECTS

Conrail RI/ES

RI Repunt

Section 6

Rev. 0 March 31, 1994

: Page 5 of 10

Uncertainty Factor
Confldence (UF) and Modifying
Lavel Critical Effect Factor (MF)
NS |Na
NS NA
Low Liver and kidney toxicity
NS Hepatotoxicity,
nephrotoxicity
Low Developmental toxicity
‘NS Developmental toxicity Air/HEAST UF = 300
MF = |
NS NA NA
NS NA NA -

Key at end of table.
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Table 6-21

TOXICITY VALUES FOR POTENTIAL NONCARCINOGENIC EFFECTS

Convall RVES

RI Repurt

Section 6

Rev. 0 March 31, 1994

Page 6 of 10

_ R
Reforence Dese (RID)
Uncerininty Fuctor
Value Canfidence (UT snd Modilying
Chomical Rewte Type | (mgugely) | Lewl Factor (MP)
- ________________ ____________________
Methy| Chioride inhalation Chronie ND NS NA NA
(Comt.)
Subchroaic | ND NS NA NA
Methyiene Chloride Onl Chronic 6.00 E-02 Medium Liver toxiciy Drinking water/IRIS UF = 100
MF = |
Subchronic | 6.00 EQ2 NS Liver toxicity Drinking UF = 100
water/HEAST MF « |
inhalstion Chronic $.57 B0l NS NA Inhalation/HEAST UR = 100
7 MF = |
Subchronic | 8.57 B-01 NS NA Inhalation/HBAST UR = 100
MF = |
4-Methyl-2-pentanone | Onl Chronic 5.00 B-02 N8 Liver and kidney effects Gavage/HBAST UF = 1,000
MF = |
Subchronic | 3.00 E-OI NS Liver and kidney sffects Gavage/HEAST UF = 100
MF = |
Key a1 end of table.
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Table 6-21

7 TOXICITY VALUES FOR POTENTIAL NONCARCINOGENIC EFFECTS
Reference Dose (RfD) ‘

Uncertainty Factor

(UF) and Modifying

Critical Effect RID Basis/Source Factor (MF)

Increased liver and kidney | Inhalation/HEAST UF = 1,000

weight MF = |
Subchronic | 2.30 E-01 NS ‘Increased liver and kidney | Inhalation/HEAST UF = 100
: weight ME = |
Chroaic 1.00 E-02 Medium Hepatotoxicity Gavage/IRIS UF = 1,000
MF = |

Subchronic | 1.00 E-01 NS Hepatwtoxicity Onl/HEAST UF = 100

Chronic 1.00 E-02 NS 'NA Extrapolated from -
oral .

Subchronic | 1.00 E-01 NS NA Extrapolated from -
’ oral -

Chronic 2.00 E01 Medium | Changes in liver and Gavage/IRIS UF = 1,000
kidney weight ' MF = |

Subchronic | 2.00 E-00 Medium Changes in liver and Gavue/HEAST. UF = 100
' kidney weight MF = |

Key at end of table.
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Table 6-21
TOXICITY VALUES FOR POTENTIAL NONCARCINOGENIC EFFECTS
-~ - S
I Reforence Dess (RfD)
Uncertalnty Factor
Valug Cenfidence (UF) and Mudifying
Chemical Routs Type (mg/kg-eiay) Level Critical Effect RID Basis/Source Factor (MP)
- e T
Tolusne (Cont.) Inhalation | Chroakc 1.20 E01 Mediuvm Naurologicsl (CNS Inhalation/IRIS UF = 300
effects), eye and none MF = |
irrieation
Subchronic | 6.00 E-0) Madivm Neurological (CNS Inhalation/HEAST UF = 100
effects), eye and nose MF = |
1,1,1-Trichiorosthane | Oval Chroalc 9.00 E-02 Maedium Hepatotoxicity OnVIRIS UF = 1,000
MF = |
Subchronk | 9.00 E-0I NS Hepatotoxicity Oni/HEAST UF = 100 i
Mt = |
inhalation | Chronic 3.00 E-01 *NS Hepatotoxiciy Inhalation/HEAST UF = 1,000
MR = |
Subchronic | 3.00 E+00 NS Hepatotoxicity Inhalation/HEAST UF = 100
MF = )
Trichlorosthens Onl Chronk ND NS NA NA
Subchronic | ND NS NA NA

Key at end of table.
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Table 6-21

TOXICITY VALUES FOR POTENTIAL NONCARCINOGENIC EFFECTS

Uncertainty Factor
(UF) and Modifying
Critical Effect RID Basis/Source Factor (MF)
_ AR
Trichloroethene (Cont.) Chronic ND NS NA NA -
Subchropic | ND NS NA NA
Vinyl Chloride Chronic | ND NS NA NA - ' h
Subchronic | ND NS . NA NA - - I
Chronic ND NS NA NA -
Subchronic | ND NS NA NA -
Aylenes Chronic 2.00 E+00 Medium CNS effects Gavage/IRIS UF = 100
MF = | '
Subchronic | 4.00 E+00 Medﬁm CNS effects Gavage/HEAST UF = 100
MF = |

Key at end of table.
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TOXICITY VALUES FOR POTENTIAL. NONCARCINOGENIC EFFECTS
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Page 1ol 10

0529008 CEXS-ON14-P)

Raference Dose (MM
Uhcertaingy Factor
Valus Cenfldence (UF) ond Mudifying
Chemicul Route Type {mg/g-clny) Lavel Critical Kffect RID Basis/Seurce Factor (MP)
Xylanes (Com.) iahalation | Chronic 2.00 E+00 N$ NA Extrapolated from
oral
Subchroaic | 4.00 & +00 NS NA Extrapolated from
(- 3 oral
[
~
= Key:
CNS « Ceinral Nervous System
HEAST = Health Effects Assessment Summary Tables
RIS = Integrated Risk information System
NA = Not Applicable
ND = Not Determined
NS = Not Specified
-~ = Not Applicable
(@)
o
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Table 6-22

SUMMARY OF ESTIMATED EXCESS CANCER RISKS

D WITH THE CONRAIL SITE

Conrail RUVES

R Rl.‘puﬂ

Section 6

Rev. O Masch 34, 1994

Page 1 of 2

- -
Receptor Significant
Risk Contributions by Risk Contributions by
Cuse Adukt Exmre Route" Chemical®
-
CURRENT CONDITIONS j
- — - T AR
§ Inhalation of airborne | Conrail Facility | CT 6.80 E-04 Vapor inhalation - {00% Carbon tetrachloride - 97%
contaminants Vinyl chloride - 2.5%
RME 3.40 E-03
| Nearby Residentis! Exposure
Groundwaler usage Plume | CT 2.15 E03 Ingestion - 67% Ingestion:
Carbon tetrachloride - 42%
RME 9.00 E-03 Dermal Contact in Shower - 3% 1,I-DCE-4%
Trichloroethene - 19%
Vapor Inhatation - 31% Vinyl chioride - 2%
Dermal:
Carbon tetrachioride - 2%
Inhalation:
Carbon tetrachloride - 17%
Chloroform - 2%
1,I-DCE - 1%
Trichloroethene - 11%
Inhalation of indoor Plume 1 CcT 5.11 BOS Inhatation - 100% - Carbon tetrachloride - 93%
airborne contaminants RME 1.71 E-04 1,1-DCE - 5%
from groundwater Trichloroethene - 2%
vapors -

05:2F2901_CE3E-0U134-Fi
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Table 6-22

SUMMARY OF ESTIMATED EXCESS CANCER RISKS
ASSOCIATED WITH THE CONRAIL SITE

Racepter
Adult
Groundwater usage Plume 2 cT 4.23 B4 :
RME 1.43 B0 Dermal Comtact - 1% Carbon ictrachloride - 8%
Vapor inhalstion - 0% Dermal:
Carbon tetrachloride - 1%
inhalation:
Carbon tetrachlorsde - | %
Chioroform - 1%
o e Benzens - 90%
Inhalation of indoor Plume 2 cT 3.31 B06 inhalation - 100% Carbon tetrachioride - 93%
sirborne contaminants RME 1.11 E08 Chioroform - 2%
from groundwatst Trichloroethens - 3%
vapors
B POTENTIAL FUTURE CONDITIONS
___
| Wortar Repomee _
Soll contact Conrall Facilily | CT 91 B-03 Dermal Contact - 100% Trichloroethene - 81 %

RME .50 B-03 Vinyl chloride - 14%
64

i
_ _ o |
Inhalation of airbomne | Conrall Pacilky | CT 4.64 BO7 Inhalation - 100% None
eonmnljnm RME 8.83 B-07

= RME case for receptor showing greatest risk. These columns are independent of each other; both refer (o total recepior risks.
CT = Central Tendency.
RME = Reasonable Maximum Exposure.
Sourcs: Ecology and Environment, Inc. 1994,

Q5:ZFM0) F0M-001384-F)
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Table 6-23

SUMMARY OF ESTIMATED HAZARD INDICES FOR NONCARCINOGENIC EFFECTS
ASSOCIATED WITH THE CONRAIL SITE
S

Conrail RVES
Rl Report
Section 6
Rev. O Maich 31, 1y

Page | of 2

Receptor

Adult

Risk Contributions by

e Exposure Rouel

Significant
'Risk Contributions by
Chemical®

CURRENT CONDITIONS

6820

Inhalation of airbome | Conrail Facility | CT 23 Inhalation - 100% Carbon tetrachloride - 100%
contaminants
RME 253
Nearby Residential Exposure
Groundwater usage Plume 1 CcT 172 Ingestion - 49% Ingestion:
Dermal Conuact - 2% Carbon tetrachloride - 48%
RME 201 Vapor Inhalation - 49% Dermal:
Carbon tetrachloride - 2%
Inhalation;
Carbon tetrachloride - 48%
Inhalation of indoor Plume | CT 10.1 Inhalation - 100% Carbon tetrachloride - 100%
airborne contaminants RME 10.1.
from groundwater
vapors
Groundwater usage Plume 2 CT 3.2 Ingestion - 72% Ingestion:
RME 4.16 Dermat Contact - 4% Carbon tetrachloride - 72%
' Vapor inhalation - 24% Dermal Contact:
Carbon tetrachloride - 4%
Inhalation:
Acetone - 15%
Carbon tetrachioride - 7%

05:2F901_CHII-OV134-P]
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Table 623

SUMMARY OF ESTIMATED HAZARD INDICES FOR NONCARCINOGENIC EFFECTS

ASSOCIATED WITH THE CONRAIL SITE

Conrait RVFS

RI Repunt

Section 6

Rav. 0 Murch 31, 1994

Page 2012

Racepter
ok Risk Coniributiens by
Pathwa Lacation Case mc Route*
Inhalation of indoor Plume 2 CcT 6.70 B0 Inhalation - 100%
airborns conaminsns RML 6.70 E0|
from groundwatse
vapors
l POTENTIAL FUTURE RECEPTORS
I Worksr Expasure
Soll contact Connail Paciliey | CT 1.08 E+01 Dermal Coatact - 100% Acstone - 6%
RME 481 E+0) Carbon tetrachioride - 5%
1.2-DCB - 67%
Inhalation of airborne | Conrall Paclliey | CT iR Bm Inhslation - 100% Ethylbenzens - 6%
coataminants " RMB 1.91 B-02 4-Methyl-2-pentanone - |6%

8 = RMB case for recepior showing gressest risk. Thess columns are independent of each other; both refer to sotal recsptor risks.

CT = Ceatral Tendency.

RMB = Rsasonsble Maximum Exposurs.

~ = Not apphicable.

Source: Ecology and Bnviconment, Inc. 1994,

Q5:ZFNM0) FI080U/1304-F)
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Table 6-24

SPECIAL SPECIES OF CONCERN LOCATED WITHIN
2 OF THE CONRAIL SITE

Common Name Scientific Name Location
Michaux's Stitcchwors ia stri ITNAE Sec 2

Cooper's Hawk 37N4E Sec 4 SWQ
3TN4E Sec 5§ NWQ
J7N4E Sec 13
3IZN4E Sec EH SWQ

| Grooved Yellow Flax 37NGE Sec 9 NEQ
38N4E Sec 28 & 32

Source: Compiled by B:olo'y and Environment, Inc, 1994.

0271
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Table 6-25

RESULTS OF IDNR FISH SAMPLING EFPORT

X
X
. X
i h X
x -
Nerthern Hog Sucker ' Hypemsilam nigricens - X
Pompkinsced Sunfich Lepomis pidbosns 4 x
Whise Sucker Catostomus commerIoni X X
Loagaess Gar Lepisessens essexs X X
Bowia Asia calve - X
Longeer Sunfich Lopomss mepalosis - x
Speted Sucker Minyeremg melanops X X
Gereea Sanfinh Lepomes aurines X -
Yellow Perch Perca flavesoens - X J
Gelden Shiser Netemigonmsy crvselsscay - X ~
| Logpera Percing capredes x X I
Commen Shimer Nesrepis cormss - X J
Shortheed Redhorss Maxestoma macrolepidonm X \ X I
Black Crappie Pomenis nigremacnioncs X ! x
Whise Crappie Pomis assularis x x
Chansel Caish Sconburns puncesses X ) ¢
Ilﬂh Ambieplises rpessris X -
‘l Quillback Capisdes coprines X -
lul-u-u ictalurus assais X -
me icaaherus achuiesns X X
Spodfin Shier Nowropis spulopterus - x
T .. 6-127 ecolagy and cavironmen

0272



Conrail RI/FS

RI Report

Section 6

Rev. O March 31, 1994

Page 2 of 2

Table 6-25

RESULTS OF IDNR FISH SAMPLING EFFORT

Key:

X = Present at sampie location.
— = Not present at sample location.

Source: Compiled by Ecology and Enviconment, Inc. 1994,

6-128

0273



Coarad RUFS

RI Repon

Section 6

Rev. 0 March 31. 1994

Table 6-26

Page l of 1

SUMMARY OF WETLANDS SURROUNDING CONRAILL SITE

Acres Nevth
of Facllty*

Acxes Seuth
of Pacllity®

Palnstrae. Mixed Scrub-Shrud Brosd [eaved 2
Deciduous and Emerpens. Saterased

Palusrwe Foremrd. Brosd-Leaved Decidwous. 12 -
Saturased

| Pabastrme_ Mintd Forewed and Scrb-Shrub. - 0.1
Broad-Lesved Deciduons. Scasomally Fooded
Pabeswrine. Mined Foresed aad Scrub-Shrub. | - 3.1
Broad-Leaved Decdusus. Temporanly Rooded J
-

* Presemmed ac the approzmmase acreage of individual wedsads in she sosed areas.

- Not preseat.

@2PEria AN ecology and enslronmen:
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Table 6-27

SCREENING OF SURFACE WATER INORGANIC RESULTS

S
. St. Joseph River
- St. Joseph River Downstream of
Ponds Baugo Bay Background _ Baugo Bay ) Background Crawford Ditch

Chronic Result Number Result Number Result Number Result Number Result Number
AWQC Range Exceeding Range Exceeding Range Exceeding Range Exceeding Range Exceeding

(g/L) (ng/L) Criterion /L) Criterion (ug/L) Criterlon (xg/L) Criterion »g/L) Criterion

32 ND - 41.1 13 ND- 1.1 053 ND-28 0/5 ND- 1.1 0/6 ND-52
I Zinc 110 ND - 155 n ND- 138 03 129-50.8 0/5 ND 0/6 ND- 152 078 ]

ND = Not detected.

Source: Ecology and Environment, Inc. 1994,

05:2r3501_CIO-0/1394-F1
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3 Values in this columm are based on 2 [ % Total Orgasic Carbom (TOC).
Sowsce: Compiled by Ecology sad Eavironment. Inc. 1994.
ecalegy snd environmene
poes .~

6-131



Jedwd pepAOM

(4% o)

LL30

Page L ot |

.Pm“'

——e
Table 6-29
_ _ CALCULATED SEDIMENT QUALITY CRITERIA

l FCV (ug/) Log K,.,
) Clhiemical Value Source Value | Source K“_‘ (L/kg) SQ( b g/kg)
4-Methyiphenol 40 AQ 1.94 HE 80.78 3231
2-Methyiphenol 200 AQ 1.95 HE- 82.63 165.26 _H
Fluorene 0.156 AQ 4.20 HE 1.3455 E+4 2099
Benzo(b)fluoranthene 1.40 AQ 6.06 HE 9.06275 E+5 12,688 I
Benzo(k)fluoranthene 1.40 AQ 1 6.06 HE 9.06275 E+5 12,688 ﬂ
Chrysene X AQ 5.61 HE 32MTIE+S 2,291 H
Indeno(1,2,3-cd)pyrene 0.156 AQ 6.58 HE 2.940492 E+6 4,587 ]
Benzo(g,h,ijperylenc 0.156 AQ 6.51 HE 2.509632 E+6 3915 H
Naphthalene : 620 AWQC 3.30 HE 1755 E+3 10,879 ]

| Anthracene _ 12.7 AQ 445 ___HE | 23:Ew 3.009 I

; Log K, = 0.00028 + -0.983(Log K,,,,)
. ® SQC = fyc * Ky * FCV: based on 1% TOC

Key:
AQ = AQUIRE Data base
AWQC
HE = HEAST l_)iubase

Source; Compiled by Ecology and Environment, Inc. 1994.

05:ZFY0)_CRMSOVIIF

= Chronic Ambient Water Quality Criteria for Protection of Aquatic Life
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Table 630
SCREENING OF SEDIMENT SAMPLES®
——
8¢. Joseph River
8t. Juseph River Duwnstream of
Pends Buuge Buy Backgreund Baugo Bay Background Cruwlurd Ditch
Rosult N“;I' Result Number Result Number Result Number Result Number
$QC Ronge Kxoeeding Range Exceeding Range Exceeding Range Hacoeding Renge Excesding
Conteminant sghg) (ng/kg) Criteris (ng/kp) Criteria (rgieg) Criterla (ng/kg) ciu_m. (ug/kg) Criteriu
Pyrene 13,100 ND-6,000 on ND 0n ND-910 ors ND-!,200 0/6 ND-1,400 o8
Benzo(a)anthracene IS.Z_(B NDI g;’ | on ND (172 ) ND-450 /s ND-690 0/6 ND-630 0/8
Flﬁonmhem 18.800 Nl_)- 1,168 0/3 ND 01 ND-630 ors ND-1400 0/6 ND-980 o
Renzo(a)pyrene 10,630 ND-1,508 OI; | IE on ND 0/5 ND-720 0/6 ND-430 0/3
Accnaphthalene 7,330 ND 0/3 W ND 0n ND 0/5 ND-160 0/6 ND 08
Dieldrin 199 ~ ND o ND 073 ND+4.1 0/8 ND 0/6 ND 0/8
104 | ND43 7*073 ~ ND 3 ND 08 ND 0/6 ND 0/3
o 1,3% ND Oh 1 ND on ND-350 0/3 ND-1,300 0/6 ND-460 0/8
62 ND-7.3 01 ND 03 ND-1.6 0/s ND 0/6 ND-0.61 0/8
66 ND-12.4 01 ~_ND o ND-3 0/3 ND-1.2 0/6 ND-2.4 0/
.20 ND-35.5 Ih ND on ND 0/s ND 0/6 ND-2.8 0/8
90 ND-230 13 ND 0 ND 0/8 ND 0/6 ND-1.9 0/8
213 ND-27.5 03 ND on ND o8 ND 0/6 ND-6.5 0/8
196 ND-I,500 | 13 . ND 0n ND-130 0/5 ND4? 0/6 ND-190 08
12 | nNpa2 | on ND on ND oss ND o6 ND o
123 ND-340 113 ND 03 ND 0/8 ND-120 116 ND-76 118

QIZFIN0I_COSOUIINP)
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Table 6-30

SCREENING OF SEDIMENT SAMPLES*

— S e - - T oT
St. Joseph River
St. Joseph River Downstream of
Ponds Baugo Bay Background Baugo Bay Background Crawford Ditch
Result Number Result Number Result Number Result Number Result Number
SQC Range Exceeding Range Exceeding Range Exceeding Range Exceeding Range Exceeding
Contaminant (ng/kp) (ng/kg) Criteria (ng/kg) Criterla (ng/kp) Criteria (ug/kp) Criteria (ug/kg) Criteria
- -
2-Methyiphenol 165.26 ND on ND on ND 0/s ND 0/6 ND-78 078
Fiuorene : 20.99 ND-21$ n ND on ND o5 ND-160 3 ND o8

o :

,L Benzo(b)fluoranthene 12,688 ND-2,7%0 on ND on ND-770 0/3 ND-730 0/6 ND-1,100 0/8

foes :

& | Benzo(X)Nluoranthene 12,688 ND-1,320 on - ND (V] ND-390 0/8 ND-460 0/6 ND-370 0/8
Chrysene 2,291 ND-2,130 03 ND on ND-550 0/ ND-630 0/6 ND-710 0/8
Indeno(1,2,3)pyrene 4,587 ND-1,875 on ND on ND 0/5 ND-300 0/6 ND-130 0/8

I Benzo(g.h.i)perylene 3,915 ND-1,682 (V] ND 013 ND 0/5 ND-420 o6 ND 0/8
Naphthalene 10,879 ND-265 on ND o ND 0/5 ND 0/6 ND 0/8
Anthracene - 3,009 ND-341 03 ND on ND 0/5 ND-220 0/6 ND 0/8
Arl_enic 5,500 1,100- 13 460-1,600 0n 370-14,900 /5 2,800- 4/6 2,300- 0/8

8,650 _ 10,500 20,500
Cadmium 1,000 ND- | ¥£] ND 0n ND 0/5 ND 0/6 ND-4,500 2/8
16,000 '
D Chromium 31,000 4,300~ 13 4,600- on 2,800- 1/5 6,100- 1/6 7.500- 3/8
‘13 L 77,350 6,600 34,900 33,500 3890 |
© ] Copper 25,000 3,700 113 2,400- o3 2,500- 35 3,300- 116 2,700- 8
) 604,000 ' 3,700 51,400 44,300 60,700

@5:2901_CE0UI-F)
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Table 6-30
SCREENING OF SEDIMENT SAMPLES*
' 8t. Joseph River
St. Joseph River Downstream of
Ponds Buugo Bay Backgreund Bauge lgy Background Cruwford Ditch
Rasult Number Result Number Resnkt Nember Result Number Result Number
sSQC Range Excoeding Range Eacesding Range Kxeeeding Rangs Exceading Range Excweding
Contaminant Criterla (nlh!‘ ~ Criterla (ng/kp Criterla (ng/%g) Crieris (ng/kg) Criteria
Laad 3t,000 3,600- 11 t,300- on 1,700 ¥} ) 3 .400- 16 1,700- /]
1,230,000 14,000 JS.?(_D $7.900 84,000
Manganese 437,000 148.000- 13 102,000- on 71,200- 3 81,000- 2/6 93,900 s
788,000 109,000 1,860,000 1,470,000 - 2,330,000
Mercury - 12_0‘ - ng'm 113 ND 03 ND-300 13 ND-2,800 116 ND-270 18
Nickel 31,000 6,200- 11 4,200- 0n 4,300- (2] $,500- 0/6 3,000- 0/8
- 130,850 7.900 30,200 22,700 26,500
Zinc 110,000 21,600- 113 10.400- 073 10,100- 38 14,300- 26 11,300- e
6,260,000 18,300 194,000 154,000 198,000
e — _ Lemr vy e g =

8 Results of duplicates were averaged for final resukt.

ND = Not deiacted

rce: Ecology and Bnvironment, Inc. 1994,

G ZFI01_CRMS-0V14-F)
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Table 6-31

OME PROVINCIAL SEDIMENT QUALITY GUIDELINES

2 fron values are in percent.

‘Source: Compiled by Ecology and Environment, Inc. 1994.

Q- St 6~136 coolomy and emvironment
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DOWNSTREAM SAMPLE INORGANIC

T-TEST OF THE DIFFERENCE BETWEEN BACKGROUND SAMPLE AND
ANALYTICAL RESULTS FOR BAUGO BAY

Bauge Bay Background B Bange Bay
Sample Mean Semple Maean Signiflcant
Contaminsat o | mgag [ SO, Sim (mgg) | SO, Faest® | (-Value Differsnce®
3 1.02 0.57 s 5.2 5.6 9.96 No
3 8571 | 100 | s 18.26 1217 | nn
3 | 200 | ooes | s | s | ess | 3003
3| sm |t | s | ouss | nm | s
L3 Joen | ey | s | @ea | 05t | 117.00
] s | eum 0 s | o 0.09 0
3 5.70 ] 195 s 1534 10.90 3.5
3 136 | an2 s nu | nea | s
. F(“‘ ) = 19.28
b 9s% Confidence Lim.
¢ Equation 6-4 was used.
¢ Bqustion 65 was used.
- N“WI

Source: Bcology and Environment, Inc, 1994,

08:ZPIN0)_CENS-OMIIN-PY (
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Table 6-33
T-TEST OF THE DIFFERENCE BETWEEN BACKGROUND SAMPLE AND DOWNSTREAM SAMI’I,E
INORGANIC ANALYTICAL RESULTS FOR THE ST. JOSEPH RIVER
-
St. Joseph Background St. Joseph River
Sample Mean Sample Mean Significant
Size (mg/xg) Sh, SD,, F-Test® | t-Value® | Difference
6 8 7.24 2.2 0.40 No
| chromium 6 14.33 10.49 8 | 18 13.27 1.27 0.68 No
LCopper 6 13.95 15.92 8 2.17 24.15 1.52 0.72 No
ll.ud 6 19.88 20.82 8 - 2847 30.37 1.08 0.57 . No
Manganese 6 | s8s 563.88 8 62298 | 788.74 1.40 0.10 No
Zinc 6 57.27 54, 8 74, . 42 47
33 .4 68 23 1 ()} No I

' R(dfy 5) = 10.46.
b Equation 64 was used.

Source: Ecology and Environment, Inc. 1994,

05:ZF301_COMS-OV13-P)
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Table 6-34

SUMMARY OF HAZARD INDICES FOR AQUATIC RIOTA IN SURFACE WATER

wonnei e » 6-139 -I-_v-l-i—e- 0284
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Table 6-35

SUMMARY OF HAZARD INDICES FOR AQUATIC BIOTA IN SEDIMENT

5,667
30,733
262,633
412,833
384,000
19
55917
2,101,966
133
78.13

—— 23
Fluorene 20.99 218 1024 12 .9
Aroclor 1254 196 1.500 7.68 s1s 2.63

Source: Ecology and Environment, Inc. 1994.

craasadmesn . 6-140 ecology and environment (3 2 8 5
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Methylene Chiloride Distribution
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7. SUMMARY AND CONCLUSIONS

This section presents a summary and conclusions of the findings of the RI for the
Conrail Site. The investigation was completed in three phases. The interpretations of the
findings for the hydrogeology, nature and extent of contamination, fate and transport, and risk
assessment are also summarized. The RI was performed by E & E under contract to EPA
Region V. The information obtained will be used to evaluate a range of feasible, permanent
§olutions for remediation as part of the FS.

7.1. SITE PHYSICAL HYDROGEOLOGY

The aquifer of concern is a glacial outwash deposit consisting of sand, and sand and
gravel. The glacial_ outwash material is apptoxim_ately 150 feet thick and lies on shale
bedrock that is not a water-bearing unit. Depth to water varies between 3 and 20 feet BGS in
the study area. The general flow direction throughout the depth of the aquifer is to the west-
northwest, except in the LaRue Street residential area, where the general flow direction is
north, Hydraulic conductivity values derived from slug test data were used in addition to
measured horizontal gradients to estimate the horizontal flow velocity of groundwater.
Heterogeneity in site conditions caused variability in input parameters that result in a velocity
range for groundwater of 11 feet per year to 2,200 feet per year. The mean horizontal flow
velocity of groundwater is 200 feet per year.

7.2 SOIL SAMPLING RESULTS

A subsurface soil investigation was conducted as part of the field investigations in
order to determine the nature and extent of identified and suspected source areas contributing

” _ 0289
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to identified groundwater contamimation. Based on analytical results from subsurface soil
samples. two source areas on the Conrail facility have been identified.

A CC\, source area was identified in the eastern section of the classification yard near
arack 69 in the saturased zooe. The dimensions of this source area are approximately 75 feet
by 30 feet by 7.5 feet. The amalytical data from these subsurface soil samples suggests that
this OCl4 source area exsends beyond the boundaries established o date. CCly contamination
was also detected (16 xg/kg) in 2 128 to 130-foot sample intesval, but pooled residual CCl,
was not desecsed o top of bedrock.

A TCE source area was identified in the western section of the classification yard
between tracks 65 and 66. The approximate dimensions of this source area are 120 feet by 10
feet by 4 fect.  This source srea is in the unsaturated zome.

COCl, costamination was desected in the saturated zone in subsurface soil samples
coliected from the receiving yard on the Conrail facility, which is upgradient of the LaRue
Street groundwater costaminatioa area. CCl, concentrations were less than or equal to 31
pg/kg. This contamination is thowgix to contribute to detected CCl, groumdwaser contamina-
tion downgradient of this area.

7.3 GROUNDWATER MONITORING WELL SAMPLING RESULTS

OCl, and TCE contamination were detected in groundwater samples collected from
monitoring wells screened in the shallow. insermediate, and deep zones on the Conrail
facility, at the St. Joseph River, and in the area between these points, in the County Road 1
phame. Groundwater flow direction in all three zones is west-aorthwest, and the groundwater
contsmination plume follows this path from the Conrail facility to the St. Joseph River.
Groundwaser samples collected from monitoring wells located hydrautically upgradient of the
phame and the site in the shallow and insermediase zones did not detect any VOC
costaminstion. LSA ssmpies collected hydraunlically upgradient in the deep zone did not
desect any VOC coatamimation.

The maximnm concentration of CCl, groundwater contamination was 110,000 xg/L
collecsed from monitoring well MW46S located in the track 69 source area. This
concestration is 13.8% of the solubility of CCl, and suggests 3 CC1, DNAPL source (EPA

028
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1992a). Site background information and the detection of CCl, in a subsurface soil sample at
130 fect BGS also suggest that the CCl, source area in track 69 is a DNAPL source.

The maximum concentration of TCE detected in a groundwater sample was from
monitoring well MW41, located immediately downgradient of the Conrail facility. This
concentration is 1.4% of the solubility of TCE and suggests 2a TCE DNAPL source. MW41
is side-gradient of the TCE source area identified in the classification yard. Based on
analytical and hydrologic data, the DNAPL source is on the Conrail property, but is, as yet,
unidentified. '

CCl, was detected only in groundwater samples collected from shallow monitoring
wells in the LaRue Street plume surrounding the identified CCl, soil contamination in the
receiving yard on the Conrail facility. The soil contamination is thought to contribute to the
identified CCl, groundwater contamination. Monitoring wells upgradient of the soil
contamination did not detect CCly.

TCE was detected only once (MW20S - 15 ug/L) above the MCL for TCE in the
LaRue Street plume. TCE was detected below the MCL (5 pg/L) throughout the plume.
Monitoring wells located upgradient of the Conrail facility did not detect TCE. Based on
groundwater analytical data, the source of the TCE contamination is on the Conrail property,
but is, as yet, unidentified.

7.4 DRAINAGE NETWORK SAMPLING RESULTS

Analysis of the sediment and water samples from the Conrail drainage network
revealed no detectable levels of TCE or CCly. The data suggest that the drainage network is
not currently a source of the identified groundwater contamination, which resulted from
surface spills on the facility. The possibility that the drainage network historically acted as a
conduit for VOC contamination cannot be assessed due to lack of previous sampling data from
the network. '

7.8 FATE AND TRANSPORT

A focused discussion on the subsurface and groundwater fate and transport of CCly
and TCE is presented. Processes such as volatilization, liquid transport, sorption, and
transformation reactions have likely occurred at the site based upon the contaminants present

7-3
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and the observed emvironmental conditions. Volatilization of the dissolved chiorinated
aliphatic hydrocarbons from the groundwater that is present at or near the water table can
tramsfier significant contaminant mass from groundwater 1o soil gas. There is a high prob-
ability that this process has occurred and is cutrently operative in the study area. Liquid
tramsport is occutring Mt the site a3 dissolved contaminangs in groundwater undergo migration.
If DNAPL is present, it may also migrate by density driven-liquid transport processes specific
10 DNAPLs. Sorption of chemicals of potential concern onto aquifer materials is expected to
be an important process at the site. Analytical results of total organic carbon in the aquifer
materisl are combined with chessical-apecific data to quantify sorption so that retardation can
be estimsted. The retardation is used to estimate the migration rate of contamination relative
to the groundwaser fiow velocity. Of the sumerous transformation reactions that may
possibly occur, sequential reductive dehalogenation is impottant because it appears 0 be
functioning at the site.
of movement, mass, and loading of CCl, and TCE. The heterogeneity im site conditions
causes a large range in the time (6 to 1,200 years) estimmed for groundwater wo travel from
the source areas %0 the St_ Joseph River. If retardation does not take place, contamination
would undergo advection at the same rase as groundwater flow. If svailable sorptive capacity
in the aquifer materials permits sorptioa. it is estimased that CCl, and TCE will travel &t
approximmasely 40 percent of the rame of gromndwater. The total mass of CCly and TCE
reansining in the aquifer as dissolved contaminants in the groundwaser and sorbed to aquifer
maserials can be estimased based om amalytical data from the site and an estimate of DNAPL
volame. The estimated total mass of CCl and TCE in the groundwater and sorbed to aguifer
maserials is 20,000 pounds. Residual DNAPL may contribute 150,000 pounds as CCl4 and
TCE. combimed. The estimssed loading from the site to the St. Joseph River is 20 pounds of
TCE and 20 posnds of OCl, per year. Assaming this loading, it would take 200 years to
remove the CCl, and TCE that is dissolved in the groundwaser presently in the aquifer. If
DNAPL is present, this estimate of clapsed time for natural attesmation would be mmch
grester.

Tramsformation reactions resulting in the formation of daaghter products of CCl, and

TCE are ocouxting ot the sise.  The dmgiwer compounds chioroform sad 1 2-dichloroethene
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(total) were detected in monitoring well samples that also contained higher concentrations of
CCl4 and TCE. respectively.

7.6 HUMAN HEALTH AND ECOLOGICAL RISK ASSESSMENT

Based on the information, observations, and analytical data gathered during the three
phases of the RU/FS, the baseline risk to human health and the surrounding ecological
environment was assessed and is summarized below. '

7.6.1 Assessment of Human Health Risk

" The human health assessment examined the risks to railyard workers and residents of
nearby neighborhoods from exposures to Conrail Site contaminants. The 19 cbe:mcals
selected as contaminants of potential concern were all volatile organic compounds.

Potential risks to railyard workers were evaluated for existing conditions and for a
possible future excavation scenario. Only the vapor inhalation pathway was evaluated under
the current risk scenario. The potential excess cancer risk for the RME case for this pathway
is 3.40 x 1073, which exceeds EPA’s threshold value range (10 to 104) for upper-bound
lifetime cancer risks to an individual. The hazard index for the RME case for this pathway is
253, which indicates that there is potential for adverse noncarcinogenic risks via this pathway.

The potential future risks to railyard workers were evaluated via the soil contact
pathway (direct comtact and incidental ingestion) and inhalation of airborne contaminants.
These pathways were evaluated for a possible excavation scenario, in which it is envisioned
that current subsurface contamination is exposed and then becomes surface contamination.
The potential excess cancer risk and the potential adverse noncarcinogenic risk calculated for
the soil contact pathway exceed their associated EPA threshold values. This indicates that
there is a potenml for risks to workers during excavation activities. S

Two distinct plumes of groundwater contamination, designated as Plume 1 (County
Road 1 Plume) and Plume 2 (LaRue Street Plume), respectively, are migrating from the
railyard towards the St. Joseph River. Plume 1 is migrating north and west of the facility,
while Plume 2 is migrating north and east of the facility. Plume 1 contained 10 COPCs while
Plume 2 contained seven CQPCs. The potential risks posed by each plume varied based not
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only on contaminant concentration. but also based on the toxicological properties of the
chemicals detected in the plumes. and on the pathway of exposure.

Residential exposures from groundwater usage and inhalation of indoor airborne
costaminasts from groundwater vapors was evaluated for both plumes. The residential
groundwaster wsage pathway included ingestion of drinking water, dermal contact with water
during showers. and inhalation of water vapors during showers. The inhalation of indoor
airtbome contamisants from growadwater vapors were evaluated based on an empirical model

The potential risks from these exposures were greaser in Plume 1. The excess cancer
risk for the RME case of groundwaser usage is 9.00 x 1073, The excess cancer risk
associssed with inhalation of indoor sirborne contaminasts for the RME case was 1.71 x 10°4.
These values exceed the EPA threshold value range of 106 10 104. The posestial for
momcarcinogenic adverse risks from residential exposures to contaminants in Plume 1 was
sbove the EPA hazard index thweshold level of 1 for the groundwater usage pathway (hazard
index = 201). The posestial cancer risks in Plame | are due to exposure to carbon
setzrachioride, chioroform. 1,1-DCE. trichloroethene, and vinyl chioride. The potentisl
adverse soncarcinogenic risks duc to Plume | groundwater usage is due solely 0 carbon
seerachioride. :

anPﬁelmmhwmmﬁh
from both groundwater usage and ishalation of sirborne contaminants from groundwaser
vapors. ‘The RME case risk via the groundwaser usage pathway is 1.45 x 103. The RME
case risk via the indoor air inhelation pathrway is 1.11 x 10°5.

The bazard index for the Plame 2 groundwater usage pathway is 4.16. This indicases
that thege is a posential foc long-tevm, chromic adverse noacarcinogesic risks %o individuals.

The excess cancer risks for Plume 2 groundwater usage and indoor zir inhalation
petherays are due %0 benzene, carbos tetrachioride, chioroform, and trichloroethene. The
noncarcinogenic risks in Plume 2 are due 10 carbon tetrachioride and acetome.
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7.6.2 Ecological Assessment

The ecological assessment examined existing and potential risks posed by site-derived
contaminants to nearby natural habitats and associated flora and fauna. The primary focus of
the risk assessment was on aquatic organisms in Baugo Bay, the St. Joseph River, and the
Conrail ponds.

Four special species of concern were identified within 2 miles of the Conrail Site.
Two were plant species whose latest sightings were in the 1930s and the 1940s. One mammal

' (Taxidea taxus) has been sighted recently north of the St. Joseph River, which is an area that

is probably not affected by the site. The Cooper’s Hawk (Accipter cooperii) has been recently
sighted near the site. However, the hawk prefers to nest in mature trees, will not hunt within
0.5 miles of the nest, and will travel up to 2 miles to hunt over open fields and along
woodland margins. Therefore, it is unlikely that site-related contaminants will effect the
Cooper’s Hawk. '

Surface water CPECs were chosen based on comparisons of surface water sample
analytical results with current ambient water quality criteria. Lead was chosen as a surface
water CPEC in the St. Joseph River, while lead and zinc are CPECs for the ponds. No
surface water CPECs were selected for Baugo Bay.

Organic CPECs in sediments were chosen based on comparisons of sediment sample
analytical results with sediment quality criteria. For those chemicals that did not have '
published values, the criteria were calculated based on the equilibrium-partitioning approach
for non-polar organics. No organic CPECs were chosen for Baugo Bay or for the St. Joseph
River. The five CPECs chosen for the ponds are 4,4°-DDT, 4,4’-DDD, 4-methyiphenol,
fluorene, and Aroclor 1254.

Many inorganic contaminants were detected in Baugo Bay, the St. Joseph River, and
in the ponds. A statistical comparison of the inorganic results from the background locations
and the results from the downstream locations for Baugo Bay and the St. Joseph River
indicates that there was no significant difference between the concentrations of contaminants
in the two locations. Therefore, the contamination does not appear to be site-related. There
were no background ponds available for similar statistical comparisons for the pond data.
Therefore, CPECs chosen for the pond area are arsenic, cadmium, chromium, copper, lead,

manganese, mercury, nickel, and zinc.
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Sediment hazard indices (the ratio of the sampie concentration to the toxicity
reference value) were greater than | for cadmium, copper. lead. zinc, fluorene, and
1254 also had indices greater tham 1, but the magnitudes of the indices were lower than for
the previously stated CPECs. The maximum concentrations of these CPECs were all located
in the westeramost pond.

The surface water hazard index for lead is greaser than | while the hazard index for
zimc is less tham 1. As in the sedisnent CPECs discussed sbove, the highest concentrations of
surface water CPECs were found in the westernmost pond.

Potential risks to beashic orgagisms from CPECs present in the ponds are assessed to
be moderase 80 high. CPECs were desected only in the wessernmost poad, which receives
drainage from an owtfall of the facility draimage system. This poad is less tham 1 acre, and
other suitable habitats are availsble for use in the area.  Non-benthic organisms that use the
pond for a potioa of their life cycle may be potentially impacted by the sedinscnts, but they
are ot a lower risk than benthic orgasismms. The terrestrial ecosystem in the geaeral vicinity
of the site does mot appear to be impaceed by site-related CPECs.
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